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ABSTRACT 
Recent legislation in education mandates that students with disabilities be given access to 
the general education curriculum in order to reach higher academic standards.  To meet 
these requirements, co-teaching has become a popular service delivery model for 
instruction of students with disabilities within the general education setting. The purpose 
of this causal-comparative study was to compare math achievement of secondary students 
with disabilities in general education co-taught math classes to students with disabilities 
in special education resource math classes.  Participants included 145 high school 
students with disabilities from four large suburban schools in Northeast Georgia.  
Learning outcomes were measured by scores on the Georgia Math II End of Course Test.  
Math I End of Course Test scores from the previous school year were used as a covariate 
to control for differences in math ability between the groups. Data were analyzed for 
statistical significance using an ANCOVA.  Results indicated that students instructed in 
co-taught math classes had higher mean scores on end of course tests than students 
instructed in resource math classes. The findings suggest that co-teaching had a small 
effect in influencing outcomes in math.  Implications for practice indicate that the design 
of effective teaching practices and instruction are necessary for the attainment of math 
skills. Future research would help identify important instructional components, teacher 
experience and training, as well as provide broader generalization of results. 
 
Key terms: co-teaching, co-taught, resource, special education, mathematics achievement, 
disabilities, students with disabilities
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CHAPTER ONE:  INTRODUCTION 
 
 Since the implementation of the No Child Left Behind Act (NCLB) in 2002 and 
the Individuals with Disabilities Education Improvement Act (IDEIA) in 2005, greater 
emphasis has been placed on educating students with disabilities within the general 
education setting (Brynes, 2009; Conderman, 2011; Friend, Cook, Hurley-Chamberlain, 
& Shamberger, 2010; Magiera & Zigmond, 2005; Peters, 2006).  Together, these two  
legislative acts not only require that students with special needs participate in the general 
education classroom to the greatest extent possible, but they also encourage schools to 
hold higher expectations for all students.  Additionally, NCLB holds schools accountable 
for student achievement by requiring that schools focus on the performance of specific 
subgroups of students, including students with disabilities (Yell, Katsiyannas, & Shiner, 
2006).  As a result, all students, including those with disabilities, are required to 
participate in local and state assessments (Magiera, Smith, Zigmond, & Gebauer, 2005).  
While NCLB emphasizes the accountability of schools and IDEIA focuses on meeting 
the individual needs of students, both reforms share a common goal of increasing 
academic achievements through high-quality curriculum and instruction, as well as 
higher standards of achievement (U.S. Department of Education, 2004).  
  In response to these policy changes, schools have been faced with determining 
how best to provide students with disabilities greater access to the general education 
curriculum, while also ensuring that specialized instruction is provided to meet the 
individualized needs of students with exceptionalities.  To accomplish these goals, 
schools have shifted away from providing special education services to students with 
disabilities in traditional pull-out models (McDuffie, Mastropieri, & Scruggs, 2009).  A 
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pull-out model, commonly known as a resource class, removes students with disabilities 
from the general education classroom for part of the school day for instruction in a 
special education classroom (Klinger, Vaughan, Schumm, Cohen, & Forgan, 1998).  The 
purpose of a resource class is to provide students with disabilities specialized instruction 
within a smaller class setting in order to meet each student’s unique learning needs.  
  To satisfy No Child Left Behind’s requirement that students with disabilities 
have access to the general curriculum and the least restrictive environment, schools have 
increased the use of inclusive teaching models such as co-teaching (Friend & Hurley-
Chamberlain, 2011; Magiera & Zigmond, 2005).  Co-teaching is a service delivery model 
that includes a general education teacher and a special education teacher working jointly 
to provide instruction to students with and without disabilities in the general education 
classroom (Friend & Cook, 2010).  In co-teaching models, the special education teacher 
and general education teacher plan instruction, make accommodations, and implement 
instructional strategies, as well as monitor and evaluate student learning (Turnbull, 
Turnbull, Shank, & Smith, 2004).  According to Beamish, Bryer, and Davis (2006), “co-
teaching is well-placed to become a key process for the inclusion of all students in 
regular education classrooms for authentic, multi-leveled instruction in core curriculums” 
(p.4).  
 In addition to providing students with disabilities access to the general education 
curriculum, co-teaching has become more readily used as a means by which schools can 
comply with NCLB provisions requiring that special education teachers be highly 
qualified in content areas.  Since many secondary special education teachers are not 
highly qualified to teach academic subjects such as math, co-teaching has helped schools 
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better utilize their resources to meet the needs of students with and without disabilities, as 
well as comply with NCLB’s standards.  According to Conderman (2011), students with 
disabilities in co-taught settings benefit by having a general education teacher with 
content expertise deliver instruction with a special education teacher. 
 Currently, many reforms in special education focus attention on where instruction 
should take place, versus instructional approaches that are proven successful in meeting 
the educational needs of students with disabilities (Volonino & Zigmond, 2007; 
Zigmond, 2003).  The questions that surround special education include not only 
identifying research-based practices that improve the learning outcomes for students with 
disabilities, but also determining how and where the diverse needs of students with 
disabilities can be met while adhering to the statutes of No Child Left Behind and the 
Individuals with Disabilities Education Improvement Act. 
 Crockett and Kauffman (1999) contend that although numerous studies have been 
conducted regarding service delivery models in special education, much of the existing 
research is flawed and unreliable.  To comply with educational policies, many schools 
have turned to service delivery models that have been primarily promoted in literature 
rather than supported by research (Volonino & Zigmond, 2007).  Although solid research 
does exists in the literature for instructional models that produce positive outcomes for 
students with disabilities, popular practices with limited empirical foundations–among 
them co-teaching–are often being used instead (Swanson, 2000).  While an abundance of 
literature exists that includes descriptions of how co-teaching should look in the 
classroom (Zigmond, 2001), a gap remains in the research as to whether student 
performance can be improved through the use of co-teaching models. 
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 This study investigated the impact of co-teaching on student achievement. 
Learning outcomes in math classes for secondary students with disabilities instructed in 
co-taught general education classes were compared to outcomes for students with 
disabilities participating in traditional special education “pull-out” resources classes. 
Problem Statement 
 With the intent of providing greater access to the more rigorous curricula and 
classrooms of general education, schools are changing how special education services are 
delivered to students with disabilities (Walter-Thomas, 1997).  As co-teaching gains in 
popularity, educators have a responsibility to examine this model’s effectiveness in 
comparison to other special education service delivery models. The “pull-out” model or 
resource classroom has been the predominant placement for delivering instruction to 
students with disabilities for many years.  According to the U.S. Department of Education 
(2007), more than 25% of students with disabilities receive instruction in resource class 
settings. In a special education resource room, students with disabilities receive 
individually planned, goal-oriented instruction from a special education teacher 
(Greenwood & Maheady, 1997).   
 Advocates of more inclusive practices such as co-teaching contend that there is no 
separate knowledge base for teaching students with disabilities in resource classes and 
that pull-out programs have failed be effective (Wang, Reynolds, & Walberg, 1994; Will, 
1986).  Many believe that including students with disabilities in the general education 
setting is overdue and that co-taught classes can ensure both academic and social gains 
for students with disabilities.  Teachers using co-teaching report that co-taught classes 
produce positive student outcomes and are an efficient means of using resources to 
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benefit student learning (Beamish et. al, 2006).  Additionally, several quantitative studies 
concluded that co-teaching was effective in improving academic achievement of students 
with disabilities (Murawski & Swanson, 2001). 
  Conversely, other professionals believe the general education setting is not 
adequately equipped to meet the individual needs of students with disabilities (Allbritten, 
Mainzer, & Ziegler (2004); Baker & Zigmond, 1990; Zigmond, 2003).  Studies 
investigating co-taught classrooms have shown that while students with disabilities may 
receive the same treatment as students without disabilities by the general education 
teacher, instruction is rarely differentiated to meet the needs of students and few 
modifications are provided (Baker & Zigmond, 1990; McIntosh, Vaughn, Schumm, 
Haager, & Lee, 1993).  Although extensive literature is available on various co-teaching  
models, implementation and classroom practices of co-teaching, as well as perceptions of 
teachers and students who have participated in co-taught classes (Bemish et al., 2006; 
Conderman, 2011; Friend et al., 2010; Magiera et al., 2005; Magiera & Zigmond, 2005), 
studies examining the impacts of co-teaching on student achievement are lacking.  
 Research conducted by Solis, Vaughan, Swanson, and McCulley (2012) 
investigated the evidence base of co-teaching.  The authors completed a literature search 
spanning the years 1990 to 2010. Their search specifically focused on synthesis or meta-
analysis articles that included peer-reviewed, quantitative or qualitative studies on co-
teaching and or inclusion.  The search yielded a total of six articles: a quantitative meta-
analysis on co-teaching by Murawski and Swanson (2001), a qualitative meta-synthesis 
on co-teaching by Scruggs, Mastropieri, and McDuffie (2007), three syntheses on the 
perceptions of inclusion, and one synthesis on the effectiveness of inclusion.  These six 
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syntheses included 146 research articles, of which only 17 studies included findings that 
related to student outcomes.  A summary of findings from these studies showed mixed 
results regarding academic outcomes for students that participated in co-teaching. 
 The alignment of IDEIA and NCLB has placed achievement of students with 
disabilities in the spotlight.  The expectation of both pieces of legislation is that students 
with disabilities will perform at similar standards as students without disabilities. The 
problems of students with math disabilities has been downplayed in the literature, despite 
the rising numbers of low performing student in math over the last 20 years (Swanson, 
2001).  It is estimated that approximately 5% to 8% of children have learning disabilities 
in the area of mathematics (Fuchs et al., 2005; Geary, 2004).  Research suggests that less 
attention has been given to math deficits even though the number of children with math 
disabilities is comparable to that of children with reading disabilities (Mazzocco & Myer, 
2003).  Gregiore and Desoete (2009) investigated the research interest in math by 
conducting a search of the Web of Knowledge spanning the years 2000 to 2008.  Their 
findings yielded 413 articles related to math disabilities and or dyscalculia, compared to 
3,220 articles on reading disabilities and or dyslexia.  
 Studies have shown that poor skills in mathematics have a greater impact on 
employment options than do deficits in reading (Dowker, 2005).  Furthermore, research 
indicates while the gender gap in mathematics achievement has closed over the last 30 
years, females continue to underperform males in math in the upper secondary grades 
(Cole, 1997).  In order to determine effective instructional models for secondary students 
with disabilities in math, schools cannot ignore the importance of math education and the 
interaction of gender and math.  The question of whether girls or boys perform better in 
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the area of math has been a controversial and heavily debated topic in math research (Liu 
& Wilson, 2009; Friedman, 1989).  Many researchers argue that there is a biological 
component that makes boys predisposed to do better than girls in math, while others 
contend that gender differences in math performance are related to the differences in the 
ways males and females learn (Geist & King, 2008).  More conclusive research 
concerning effective approaches to teaching math to secondary students with disabilities, 
as well as increasing the math performance of both genders, is needed. 
Purpose of the Study 
  For more than three decades researchers in the field of special education have 
investigated the efficacy of instructional models used to serve students with disabilities.  
Despite the body of research investigating special education programs, Zigmond (2003) 
stated that: “the evidence on the efficacy of one special education placement over another 
is scarce and inconclusive” (p.193). 
  According to Magiera and Zigmond (2005), research related to co-teaching is 
limited.  This lack of data poses questions as to whether schools are utilizing co-teaching 
as a solution to meet the requirements of NCLB and IDEIA, or as an effective strategy to 
provide instructional programs that meet the individual needs of students with disabilities 
(Nichols, Dowdy, & Nichols, 2010).   
 Research shows students with disabilities generally make inadequate progress in 
mathematics (Judge & Watson, 2011).  Moreover, many secondary students with 
disabilities fall significantly behind in math as compared to their peers without 
disabilities.  Carnine (1997) described 16- to 17-year-old students with disabilities who 
scored at the 5
th
-grade level in math calculation and application.  Studies also suggest that 
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gender differences in math are more evident for girls during the high school years (Van 
De Gauer, Pustjens, Van Damme, & De Munter, 2008). 
The purpose of this study was to determine if the instructional setting affected the 
learning outcomes for students with disabilities in math.  The researcher utilized a causal-
comparative, non-experimental design to compare math achievement of students with 
disabilities in co-taught general education classes to students with disabilities in resource 
special education classes.  Participants included 146 students with disabilities from four 
large suburban high schools in northeast Georgia.  Participants were selected based on 
their placement in either co-taught or resource Math II during the duration of the 2011-12 
school year.  Math achievement was measured using scores from the Georgia Math II 
EOCT administered in the spring of 2012.  Math I EOCT scores from spring 2011 were 
used as an estimate of students’ true math ability and as a covariate in the statistical 
analysis.  An ANCOVA was conducted to compare student achievement between the two 
groups.  In the ANCOVA model, Math II EOCT scores served as the dependent variable, 
instructional setting (co-taught classes and resource classes) as the independent variable 
and the Math I EOCT scores as the covariate.  Additional analysis using the ANCOVA 
was conducted to determine if there was a significant difference in math outcomes for 
students with disabilities in co-taught and resource classes across schools, and whether 
there was a relationship between gender and math achievement.  
Professional Significance of the Study 
 In 2001, Murawski and Swanson published a meta-analysis of quantitative 
research on the effectiveness of co-teaching.  A literature search identified 89 studies that 
specifically looked at student learning outcomes; however, only six studies produced 
20 
 
 
sufficient data to generate an effect size for comparisons.  With limited empirical 
findings, Murawski and Swanson (2001) concluded that co-teaching showed a moderate 
impact on student achievement with an effect size of .40. 
 Common to the numerous definitions of co-teaching is the expectation that both 
the special education teacher and general education teacher work jointly to teach students 
with and without disabilities within the general education setting (Friend & Cook, 2007; 
Murawski & Swanson, 2001; Scruggs, Mastropieri, & McDuffie, 2007).  While the 
definition of co-teaching seems simple, its “implementation is operationalized more 
broadly applied” (Solis, Vaughn, Swanson, & McCulley, 2012, p.499). Friend and Cook 
(2007) describe six common models of co-teaching. Within these models the roles, 
responsibilities, and participation of teachers can vary greatly (Solis et. al., 2012).  For 
example, in the One Teach, One Assist model, the general education teacher is 
responsible for delivering instruction while the special education teacher monitors student 
progress and assists students in the classroom. In the Parallel Teaching model, the class 
is split in half and both teachers deliver instruction to small groups.   
 The implementation of co-teaching may vary among co-taught classes in the same 
school, as well as across different schools.  Ideally, in co-teaching models, both teachers 
should have equal roles; however, this rarely happens (Nichols, et al., 2010).  In a study 
conducted by Mastropieri et. al (2005), the roles of co-teachers in high school world 
history classes were investigated.  Her finding indicated that general education teachers 
assumed the lead role in the classroom as content “experts” and were primarily 
responsible for delivering instruction while the special education teacher managed 
activities and provided individual assistance.  It is reasonable to assume that differences 
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in co-teaching models may impact student outcomes. To research the relationship of 
different co-teaching models across schools, this study included data from four high 
schools using co-teaching models for math instruction. 
 Reading and mathematics are foundational skills needed for success; however, 
“the problems of students with mathematical difficulties have been underestimated.” 
(Gregoire & Desoete, 2009, p.171)  Success in secondary math classes such algebra and 
geometry has become more important for today’s students (Witzel, Riccomini, & 
Scheider, 2008).  Algebra is considered to be crucial to employment options and 
postsecondary education (Moses & Cobb, 2001).  As a result, more schools have 
increased graduation requirements to include higher levels of math courses (Council of 
Exceptional Children, 2005).  By determining appropriate service delivery models and 
instructional methods that are best suited to learning characteristics and needs of students 
with disabilities, higher levels of math achievement could be realized. 
 For co-teaching to be validated as a viable service delivery model for students 
with disabilities in the general education setting, more quantitative research yielding 
empirical data is needed.  This research sought to fill a dearth in the literature by 
generating quantitative data for academic outcomes of secondary students with 
disabilities participating in co-taught settings.  The researcher examined the following:  
First, this study compared the mathematics achievement of students with disabilities in 
co-taught and resources classes to determine if the instructional setting impacted learning 
outcomes.  Second, it examined if there was a difference in learning outcomes of students 
with disabilities across the four high schools, which implemented various models of co-
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teaching.  And third, it investigated if there was a difference in mathematics achievement 
between males and females in co-taught and resource settings. 
Research Questions and Hypotheses 
The research questions posed by this study are as follows: 
 Research Question 1:  Do high school students with disabilities who receive 
instruction in co-taught mathematics classes have different mean scores in mathematics 
achievement as measured by the Georgia Mathematics II End of Course Test, as 
compared to students with disabilities who receive instruction in resource mathematics 
classes? 
 Research Question 2:  Is there a difference in mathematics achievement 
as measured by the Georgia Mathematics II End of Course Test for high school students 
with disabilities in co-taught and resource classes among high schools A, B, C, and D? 
 Research Question 3:  Is there a difference in the mathematics achievement as 
measured by the Georgia Mathematics II End of Course Test for female students with 
disabilities in co-taught and resource classes as compared to male students with 
disabilities in co-taught and resource classes? 
 Null Hypothesis (H01):  There is no significant difference in mean scores on 
Georgia Mathematics II End of Course Test for high school students with disabilities who 
receive instruction in co-taught mathematics classes as compared to students with 
disabilities who receive instruction in resource mathematics classes. 
 Null Hypothesis (H02):  There is no significant difference in mathematics 
achievement as measured by the Georgia Mathematics II End of Course Test for high 
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school students with disabilities in co-taught and resource mathematics classes among 
high schools A, B, C, and D. 
 Null Hypothesis (H03):  There is no significant difference in mathematics 
achievement as measured by the Georgia Mathematics II End of Course Test for female 
students with disabilities in co-taught and resource mathematics classes, as compared to 
male students with disabilities in co-taught and resource mathematics classes. 
Definition of Terms 
 1. Co-teaching - Refers to a service delivery model which includes one special 
 education teacher and one general education teacher working jointly to plan and 
 provide instruction to a heterogeneous class consisting of students with and 
 without disabilities in the general education setting (Friend et al., 2010). 
 2. Pull-out or Resource class - A separate class consisting of only special 
education students (typically a small group setting of 5 to 10 students) instructed 
by a certified special education teacher (Klinger et al., 1998). 
 3.  Individuals with Disabilities Education Improvement Act (IDEA) - Federal 
 legislation that outlines definitions and regulations for special education 
 services mandated for public schools (U.S. Department of Education, 2004). 
 4. Individual Education Program (IEP) - Educational plan developed yearly for 
 students with disabilities which outlines the impact of the student’s disability, 
 current educational status, needed accommodations, and the support and 
 services needed for meeting targeted goals and objectives (U.S. Department 
 of Education, 2004). 
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 5. Education for All Handicapped Children Act (PL-142) - Federal legislation 
passed in 1975 under President Gerald Ford mandating that all children with 
disabilities are entitled to receive a free, appropriate public school education (U.S. 
Department of Education, 2004). 
 6. No Child Left Behind (NCLB) - Federal legislation enacted in 2001 under 
President George W. Bush with the goal of increasing student performance 
through high-quality education programs.  NCLB focuses on the academic 
achievement of students and holds schools accountable for ensuring that all 
students, including those with disabilities, receive the support they need to 
achieve to high standards (U.S. Department of Education, 2004). 
7. Students with disabilities - Refers to students who may require specially 
designed instruction to meet their learning goals (NAEP, 2011). 
9. Least Restrictive Environment (LRE) - Defined by IDEA, the least restrictive 
environment refers to schools’ responsibility to educate children with disabilities 
with children who are not disabled (Crockett & Kauffman, 1999). 
 10. Continuum of Placements - Refers to the range of placement options that 
 schools must provide for students with disabilities. These options include general 
 education, special education classes, special schools, home schools, 
 hospitals, and  residential settings (Crockett & Kauffman, 1999). 
11. End of Course Tests (EOCT) - Mandated assessments developed by the 
Georgia Department of Education to evaluate content knowledge and skills for 
core academic courses in grades 9-12 (Georgia Department of Education, 2011).                   
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12. Georgia Performance Standards (GPS) - Curriculum standards established by 
the state of Georgia in conjunction with the Quality Basic Education Act of 1985 
providing guidelines for the content that must be mastered for each course 
(Georgia Department of Education, 2011).  
Summary 
 This causal-comparative research study compared outcomes from two 
predominant service delivery models (co-teaching and resource) used to deliver 
instruction to students with disabilities.  State-mandated, curriculum-based mathematics 
assessments were used to determine if there was a difference in math achievement 
between high school students in general education co-taught Math II classes and in 
special education Math II resource classes.  Math achievement was measured by 
comparing the scores of both groups of students on the Georgia Math II EOCT.  
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CHAPTER TWO: REVIEW OF THE LITERATURE 
 
 As a result of the federal initiative No Child Left Behind, schools are required to 
set higher standards of learning and establish measureable levels of performance to 
improve the education of all students, including minority students, ESL students, and 
students with disabilities.  NCLB is the first educational reform that mandates that 
schools be held accountable for the progress of students with disabilities (Allbritten, 
Mainzer, & Ziegler, 2004).  To expose students to higher levels of learning and curricula, 
NCLB requires greater participation of students with disabilities in the general education 
environment.  In order to meet these requirements, more schools have adopted co-
teaching models as a means of delivering instruction to students with disabilities in the 
general education setting, versus teaching students with disabilities in special education 
resource classes. 
  Co-teaching involves the pairing of a special education teacher and a general 
education teacher to provide instruction to students with and without disabilities within 
the general education classroom (Friend & Cook, 2008).  Resource classes are designed 
to provide specialized instruction to students with disabilities either individually or in a 
small group.  Instruction is planned and carried out by a special education teacher in a 
separate special education classroom (Klinger, Vaughan, Schumm, Cohen, & Forgan, 
1998).    
Framework for Research 
A comprehensive review of literature was conducted to examine research related 
to the historical background of special education and the delivery of special education 
services in resource classes and in co-teaching models.  Using several search methods, 
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the researcher focused on the descriptors co-teaching, inclusion, collaborative teaching, 
pull-in and pull-out models, resource class, and mainstreaming.  Databases including the 
Education Research Information Center (ERIC), Education Research Complete, and 
Academic Search Complete were used to locate articles pertinent to co-teaching and 
resource class models for students with disabilities.  A search using the Social Science 
Citation Index (SSCI) Web of Knowledge was also conducted on prominent authors in 
the field of special education as well as authors cited within reviewed articles.  
Additionally, specific peer-reviewed journals in the field of special education, including 
Exceptional Children, Remedial and Special Education, and Teacher and Special 
Education, from the past 5 years were also searched for related research. 
 Studies were coded into several categories: legislation and history of special 
education initiatives and practices; service delivery models used for students with 
disabilities; perceptions and preferences of service delivery models by teachers, students, 
and parents; student outcomes (including achievement, social, self-esteem, and 
behavioral outcomes) in resource and co-taught settings; mathematics education; 
mathematics learning disabilities; and gender differences related to mathematics 
education. 
Several important points are discussed in this literature review, including (a) 
history and legislation of special education, (b) least restrictive environments and 
emphasis on inclusive practices in special education, (c) description of resource class 
settings, (d) efficacy of resource classes, (e) discussion of co-teaching models, (f) 
perceptions of co-teaching by educators, students, and parents, (f) outcomes of co-
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teaching, (g) math learning disabilities, (h) gender differences related to math education, 
and (i) math instruction for students with disabilities. 
History and Legislation in Special Education 
 The history of special education in the United States is fairly brief and marked  
by federal policy.  Services for students with disabilities did not exist in American public 
schools until the late twentieth century.  Precedents set by the Civil Rights Movement of 
the 1950s and 1960s resulted in legislation that dramatically changed the educational 
opportunities of individuals with disabilities (Yell et al., 1998).  In the historic case 
Brown v. Board of Education (1954), African Americans attending segregated schools 
sought equal protection under the fourteenth amendment (U.S. Const., amend. XIV). The 
court found that discrimination based on characteristics such as race or disability was 
unconstitutional and a violation of equal protections (Yell et al., 1998).  
 Advocates of students with disabilities began to apply the outcome of the Brown 
case, insisting that students with disabilities should be guaranteed the same rights to an 
equal education as students without disabilities (Yell et al., 1998).  Several states began 
to adopt policies to address programs for students with disabilities; however, public 
schools were not legally required to admit students that were disabled until the mid-1970s 
(Brynes, 2009).  
 In 1973, Section 504 of the Rehabilitation Act became the first major legislative 
action passed to protect individuals with disabilities against discrimination. The language 
and intent of the Act mirrored other civil rights laws which prohibited discrimination. 
The main purpose of the Section 504 was to prohibit the discrimination of persons of 
disabilities by agencies that received federal funding (Yell et al., 1998). 
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 It was not until Congress passed the Education for All Handicapped Children Act 
(Public Law 94-142) in 1975 that all public schools were required to provide access to 
school programs to children with physical and mental disabilities.  This legislation 
ensured that every child was entitled to a free appropriate public school education 
regardless of having a disability.  It included the provision that an Individualized 
Education Program (IEP) should be developed yearly for students with disabilities to 
address their educational needs.  The IEP outlines the impact of the student’s disability, 
presents levels of educational performance, and recommends accommodations to the 
curriculum and the type and amount of support services needed for the child, as well as 
educational goals and objectives (Brynes, 2009).  The law also specified that students 
with disabilities be educated in the least restrictive environment in which their goals 
could be appropriately met.  
 After the passage of Public Law 94-142, schools began to integrate students with 
disabilities into the general education classrooms for instruction and social interaction 
with non-disabled peers.  Although some students with disabilities remained in special 
education classes full time, the most popular service delivery model was the resource 
classroom (Mercer & Mercer, 2005).  The majority of students with mild disabilities 
attended a special education resource classroom for one or two periods a day and a 
general education classroom for the remainder of the day.  Resource classes were used to 
provide specialized individual or small-group instruction to meet specific educational 
needs of students as outlined by their IEP. 
 The dual placement of students with disabilities in general education classes 
supported by special education services in resources classes continued without challenge 
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until beginning of the Regular Education Initiative (REI) in 1986 (Mercer & Mercer, 
2005).  Disagreement over where students with disabilities should be educated and what 
constituted the least restrictive environment became more heavily debated by the mid-
1980’s (Zigmond, 2003).  Special education pull-out models began to meet criticism for 
their seeming inability to increase the achievement of students with disabilities 
(Zigmond, 2003).  Promoting REI, Madeline Will, Assistant Secretary of the U.S. 
Department of Education and Head of the Office of Special Education Programs, 
maintained that special education pull-out models such as resource classes had failed to 
meet the educational needs of students with disabilities (Will, 1986).  Advocates of REI, 
along with Will, urged for the elimination of the continuum of alternative special 
education placements and proposed that students with disabilities be served totally within 
the general education classroom, with the aim of improving academic outcomes (Mercer 
& Mercer, 2005; Zigmond, 2003). 
 The Individuals with Disabilities Education Act (IDEA), passed in 1990, marked 
the beginning of the changes proposed by REI.  This law changed the label of special 
needs children from “handicapped children” to “children with disabilities”.  The 
legislation also added transitional services for adolescent students with disabilities, 
assistive technology services to support students, and additional eligibility categories. 
  Significant improvements in special education policies were further realized 
through IDEA amendments under President Bill Clinton in 1997.  These amendments 
focused on improving student performance and the quality of special education practices 
by redefining restrictiveness.  Previous definitions regarding restrictiveness centered on 
access for students with disabilities to non-disabled peers (Zigmond, 2003).  The 1997 
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legislation refocused the meaning of restrictiveness to include greater access to the 
general education curriculum and assessment (Yell & Shriner, 1997).  
 In 2001, President George Bush signed the No Child Left Behind Act, which 
changed the federal role in K-12 education by emphasizing the academic achievement of 
all students, including those with disabilities, and requiring schools to be accountable for 
ensuring that all students receive the support they need to achieve high standards (U.S. 
Department of Education, 2004).  According to the U.S. Department of Education,  
 the Act was based on four basic principles: stronger accountability for results, 
 increased flexibility and local control, expanded options for parents and an 
 emphasis on proven teaching methods.  There are 6.1 million students with 
 disabilities in the United States and this new law will help ensure they all receive 
 a quality education. (Hayes, 2002, p. 1) 
Mirroring many facets of No Child Left Behind, IDEA was reauthorized in 2004 as the 
Individuals with Disabilities Education Improvement Act (IDEIA).  This legislation 
required that schools provide students with disabilities equal access to the general 
curriculum, include them in state testing, and provide services necessary to meet higher 
levels of achievement.   
Least Restrictive Environment and Continuum of Placements 
 The question of where students with disabilities should be educated was a key 
element initially addressed in the 1975 passage of the Education for All Handicapped 
Children Act, the forerunner of the legislation now known as IDEIA.  IDEIA section 612 
(a) (5) requires that students with disabilities be educated in the least restrictive 
environment: 
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 To the maximum extent appropriate, children with disabilities, including children 
 in public or private institutions or other care facilities, are educated with children 
 who are not disabled, and special classes, separate schooling, or other removal of 
 children with disabilities from the regular educational environment occurs only 
 when the nature or severity of the disability of a child is such that education in 
 regular classes with the use of supplementary aids and services cannot be 
 achieved satisfactorily. (U.S. Department of Education, 2004) 
 To ensure that students with disabilities are provided with appropriate services 
and support, IDEIA requires that schools provide a continuum of educational placement 
options to meet the individual educational needs of students with disabilities.  The service 
delivery options on this continuum may include alternative placements such as 
instruction in general education classes, special classes, special schools, home instruction, 
hospitals and residential placements, and or a combination of these placements. 
Inclusive Schools Movement 
 “Increasingly, special education reform has become symbolized by the term 
“inclusive schools” (Fuchs & Fuchs, p. 299, 1994).  The term inclusive schools has 
gained attention in education partly because the word “inclusive” has different definitions 
to many people.  Its meaning can range from co-existing and collaborating to 
reorganization or even elimination of special education (Fuchs & Fuchs, 1994).  
 The inclusive schools movement was initially influenced by members of The 
Association of Persons with Severe Handicaps (TASH).  TASH’s primary concern was 
the rights of children with severe intellectual disabilities.  Their push for “normalization” 
had a substantial influence on policy development in many states.  The two main goals of 
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the TASH movement were to eliminate special education programs and to promote social 
competence (Fuchs & Fuchs, 1992).  Radical advocates of the inclusive schools 
movement supported full inclusion of all students.  They contended that the continuum of 
placements options was no longer needed and that special education should be abolished.  
Their rationale for including students with severe disabilities in general education settings 
was to promote the acquisition of daily living and social skills in settings in which they 
would be ultimately used, along with the development of relationships with non-disabled 
peers (Snell, 1991). 
 A subsequent approach to developing inclusive schools was the comprehensive 
schools reform (CRS) movement.  CRS targeted the development of programs that 
supported a diverse range of students within the general education environment.  
Specifically, CRS “focused on the improvement of entire schools, rather than one 
particular population of students within schools; and was not limited to particular 
subjects, programs, or instructional methods” (Desimone, 2004, p.433).  Models of CRS 
included students with disabilities and strategies for making a general education setting 
more accommodating for all learners (McLeskey & Waldron, 2006). 
Social Constructionism Influence in Special Education 
 Inclusion of students with disabilities in the general education classroom was 
identified as “the latest education bandwagon” almost 20 years ago by Kaufmann and 
Hallahan (1995).  In their view, much of the literature promoting inclusive practices in 
special education was supported by socio-political rationales, rather than by measurable 
outcomes for students with disabilities (Kaufmann & Hallahan, 1995).  Proponents of the 
social constructionist model for educating students with disabilities describe special 
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education as a program that has segregated and discriminated against students with 
disabilities.  Social constructionists call for the end of special education and insist full 
inclusion is the best means of educating students with disabilities.  According to one 
influential social constructionist, “special education is educationally and socially divisive 
and fails to provide [students] with necessary skills for adult living” (Oliver, 1996, p. 64).  
Over the past two decades the impact of social constructionism in special 
education has been significant.  Social constructionism had a major influence on the basic 
premise of the social model of disability (Anastasiou & Kauffman, 2011).  The social 
model was initially developed in 1976 by the Union of the Physically Impaired Against 
Segregation, a group that advocated for the rights of people who had physical disabilities 
(Shakespeare, 2006).  Other theorists later expanded this model to include other 
disabilities.  
 The foundational claims of the social constructionist model can be broken down 
into five main theses:  
1. There is a difference between the definition of impairment (physical 
dysfunction) and disability (social organization); 
2. Disability is the result of social and economic structures; 
3. People with disabilities are the oppressed minority; 
4. The aim of the movement should be addressing discrimination and 
oppression, removing barriers, and promoting the social inclusion of people 
with disabilities; and 
5. A disability is not a tragedy and a person with a disability does not need to 
fixed (Anastasiou & Kauffman, 2011). 
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 Many claims made by constructionists about special education have been proven 
to be false (Anastasiou & Kauffman, 2011).  Special education has developed and 
validated the effectiveness of instructional methods for students with disabilities 
(Zigmond & Kloo, 2011).  The unique aspect of special education has been that the 
continuum of placements–general education with consultative support and services, co-
teaching, resource classes, self-contained separate classes, separate schools, and 
hospital/residential settings–provides delivery of services and instruction appropriate for 
the individual needs of students with disabilities.  Given the placement flexibility for 
individual student needs, special education has had a distinct advantage over general 
education.  General education strives to match curriculum to the needs of what is 
considered the “average” student, rather than the diverse skills needed by students with 
exceptional needs (Kaufmann, Landrum, Mock, Sayeski & Sayeski, 2005).  Moreover, 
empirical evidence on the effectiveness of inclusive practices on academic outcomes of 
students with disabilities is lacking (Zigmond, 2003). 
Special Education Resource Model 
 The resource class is an instructional setting that has historical roots in remedial 
education and special education.  The concept of a resource room was developed to meet 
the need for limited specialized instruction for students with mild and moderate 
disabilities (Bender, 2004).  In this service delivery model, students with disabilities 
receive the majority of their instruction within the general education class during the 
school day, and may be “pulled out” of the general education class for one or two class 
periods for instruction in a resource class (Kavale, 2000).  The term pull-out program is 
therefore used to reference resource classes. 
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 Most students with mild disabilities are served in one of three types of resource 
models:  categorical, cross-categorical, and non-categorical, with cross-categorical being 
the most popular (Mercer & Mercer, 2005; Bender, 2004).  Categorical resource rooms 
serve only students with one specific type of disability.  Cross-categorical programs 
provide instruction to students within several different disability categories.  Generally, 
students with mild intellectual disabilities, autism, learning disabilities, and behavioral 
disorders are served together in this type of resource class.  Non-categorical classes 
include students who may not identified as being disabled or are found in schools that do 
not categorize students by specific disabilities. 
Special Education Resource Classes 
 Resource classes are designed to provide specialized instruction within a small 
group setting.  The number of students taught by a resource teacher varies from state to 
state; typically, however, most resource classes are small, consisting of three to eight 
students (Bender, 2004).  The purpose of maintaining lower numbers is to ensure that 
individualized instruction can occur.  A substantial body of research shows that students 
with learning disabilities learn best in smaller groups (Russ, Chiang, Rylance, & Bongers, 
2001). 
 Studies indicate that there are distinct differences between the types of instruction 
in general education classrooms and special education classrooms (Hocutt, 1996).  Fuchs, 
Fuchs, and Bishop (1992) found that resource teachers preferred to utilize detailed 
intervention programs designed for students with disabilities, such as direct instruction 
and learning strategies instruction.  Direct instruction is a comprehensive curriculum that 
includes classroom management practices and instructional methods that focus on 
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teaching skills in small sequential steps, providing frequent and immediate feedback, 
with teacher and student interaction (Hocutt, 1996).  In a meta-analysis investigating the 
effects of direct instruction on students with disabilities, White (1988) found that 53% of 
the academic and social outcomes measured in the studies showed a favorable response 
to direct instruction, while no favorable outcomes resulted from the other instructional 
methods that were compared. 
 Numerous learning strategies practiced in resource classes can optimize student 
learning and generalize skills across settings and people.  A learning strategies approach 
includes teaching techniques and rules to aid student s in solving problems and 
completing tasks independently.  Instructional activities in resource rooms using learning 
strategies include activities such as guided practice, peer instruction, modeling, teacher 
feedback, and task analysis (Mercer & Mercer, 2005). 
Efficacy of Resource Classes Compared to General Education 
 The effectiveness of resource classes has been debated since the late 1980s, when 
the REI movement challenged the validity of special education programs.  Will (1986) 
claimed that special education resource programs had failed to meet the educational 
needs of students with disabilities.  Lipsky and Gartner (1987) noted a lack of substantial 
evidence to support the idea that instruction in separate special education classes 
benefitted students with disabilities.  
 Contradicting these claims, other special education researchers found that 
instruction in special education resource rooms yielded positive learning outcomes for 
students with mild disabilities (Carlberg & Kavale, 1980; Marston, 1988) and that 
children identified “pull-out” instruction as their model of choice (Klinger et al., 1998). 
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  In a time series analysis of reading performance, Marston (1988) investigated the 
reading performance of 11 students with mild disabilities using curriculum-based 
measures.  The findings from this study showed a significant difference in reading 
achievement based on the student’s placement.  Data indicated 10 of 11 subjects doubled 
their reading progress when taught in a resource room, as compared to when instruction 
was delivered in a general education classroom (Marston, 1988).   
Carlberg and Kavale (1980) conducted a meta-analysis of 50 studies that 
compared special education placements to general education placements of students with 
learning disabilities, emotional problems, and behavioral disorders.  A measure of effect 
size was provided in each study, defined as “post treatment differences between the 
special and regular education placement means expressed in standard deviation units” 
(Fore, Hagan-Burke, Boon, & Smith, p.59, 2008).  Their results indicated that students 
with disabilities showed higher academic outcomes in special education classes. 
Likewise, Holloway (2001) found that students with disabilities frequently 
achieved more in non-inclusive environments.  Holloway examined several studies from 
the 1990s focused on the influence of placement on academic performance. In these 
studies, academic achievement was the dependent variable and class placement was the 
independent variable.  Findings suggested that inclusive placement did not generate 
higher academic outcomes for students with disabilities when compared to placement in 
separate special education classes. 
Yet there is no clear consensus in the literature regarding the effects of class 
placement (Fore et al., 2008).  For example, research by Rea, McLaughlin, and Walther-
Thomas (2002), Baker, Wang, and Walberg (1995), and Waldron and McLeskey (1998) 
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suggests that students with disabilities in inclusive settings perform better academically 
and socially, compared to students with disabilities in special education classes. 
Rea et al. (2002) studied outcomes for eighth-grade students with learning 
disabilities in inclusive classes versus special education resource classes across two 
middle schools.  Dependent variables were academic achievement, school attendance, 
and behavioral infractions.  This study concluded that students in inclusive settings 
achieved higher grades, attended school more regularly, and had no more referrals for 
behavioral infractions than the students served in resource classes. 
Waldron and McLeskey (1998) researched the effect of inclusive instruction in 
math and reading for elementary students with mild and severe learning disabilities.  The 
independent variables were a new inclusive program and a traditional pull-out resource 
classroom.  The dependent variable was academic achievement.  Student progress was 
compared using scores from a curriculum-based measure, Basis Academic Skills Samples 
(BASS).  Results indicated that students with learning disabilities served in the inclusive 
class made significantly more progress in reading and comparable progress in math to 
student with learning disabilities in the resource class. 
Fore, Hagan-Burke, Burke, Boon, and Smith (2008) examined the academic 
performance of secondary students with disabilities in inclusive and non-inclusive class 
placements.  Using the grade level short form of the Multilevel Academic Survey Test, 
reading and math scores were compared.  The results yielded no significant evidence to 
indicate that students’ academic achievement differed based on placement in general 
education settings versus special education settings. 
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Co-teaching Model 
 
 Although inclusive practices and collaboration have been important parts of 
special education for many years, co-teaching is a new application for service delivery 
(Friend et al., 2010).  Co-teaching is a service delivery model in which instruction is 
provided to students with disabilities by a general education and a special education 
teacher to a heterogeneous class within a general education setting.  As a result of the 
inclusive schools movement and federal policies such as NCLB and IDEIA, co-teaching 
has quickly evolved as a popular instructional approach for ensuring that students have 
access to the general curriculum and mainstream environment, while still receiving 
specialized instruction to meet their needs (Friend et al., 2010). 
 Co-teaching is defined by Friend (2010) as the partnering of a general education 
teacher and a special education teacher to provide instruction cooperatively within the 
general education setting to a heterogeneous group of students that includes students with 
and without disabilities.  In most co-teaching models, the special education teacher and 
the general education teacher work together to plan instruction, make accommodations, 
implement instructional strategies, and monitor and evaluate student learning (Turnbull et 
al., 2004).  Referencing the work of Friend and Cook (2007), Hang and Rabren (2009) 
defined co-teaching to include four components: 
 (a) two certified educators, usually one general education teacher and one special 
education teacher; (b) instruction delivery by both teachers; (c) a heterogeneous 
group of students (i.e., students with disabilities and students without disabilities); 
and (d) a single classroom where students with disabilities are taught with their 
peers without disabilities. (p.259) 
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Friend and Cook (2010) described six common approaches that teachers use to 
implement co-teaching.  
 1. One Teaches, One Observes.  In this approach, one teacher leads large-group 
 instruction while the other gathers data; 
 2. Station Teaching. Instruction is divided into stations and students are divided  
 into three groups. The groups rotate between the three stations. Teachers provide 
 instruction at two stations, and the third station consists of independent work; 
 3. Parallel Teaching. The class is divided in half and each teacher 
 provides instruction over the same materials for the purpose of providing 
 instructional differentiation as well as greater participation of students; 
 4. Alternative Teaching. One teacher works with the majority of students, 
 while the second teacher works with a small group of students for remediation; 
 5. Teaming. Both teachers lead large-group instruction in order to provide   
 a variety of viewpoints and different methods of problem solving; and 
 6. One Teaches, One Assists. One teacher leads instruction, while the 
 other teacher circulates the classroom to provide individual assistance to  
students. (p.12) 
According to Scruggs, Mastropieri, and McDuffie (2007), the most commonly 
used model of co-teaching is the One Teaches, One Assists model. Their research found 
that typically the general education teacher was primarily responsible for leading class 
instruction, while the special education teacher monitored seatwork and circulated within 
the class to provide individual assistance.  Figure 1 provides a visual representation that 
illustrates what occurs in each of the six models.  
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Figure 1. Six Co-teaching Models. (Friend & Bursuck, 2009, p.12) 
Perceptions of Co-teaching 
 Research on co-teaching practices indicates that students’ and teachers’ 
perceptions of co-teaching have been predominantly positive.  Wilson and Michaels 
(2006) surveyed 346 students in grades 7 to 11 who participated in co-taught English 
classes.  Their findings indicated that both general education and special education 
students rated co-teaching favorably.  Students said they would choose to be in a co-
taught class again and believed that their academic skills improved as a result of being in 
a co-taught class (Wilson & Michaels, 2006).  In open-ended responses, students stated 
that the availability of extra help and individual assistance was a benefit of co-taught 
classes.  Students also felt that their overall understanding of the subject matter was 
improved by having two teachers (Wilson & Michaels, 2006). 
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Dieker (2001) found that students with disabilities who received instruction in co-
taught classes indicated overall satisfaction with the model and reported that they 
received greater academic assistance in their co-taught classes.  Hang and Rabren (2009) 
also found that both teachers and students had positive perspectives on co-teaching. 
Participants in this study included 45 co-teachers and 53 students with disabilities.  Using 
a Likert scale survey, Hang and Rabren (2009) reported that teachers and students 
“showed agreement with statements that students with disabilities increased their self-
confidence, learned more, had sufficient support, and exhibited better behavior” (p.266) 
in co-taught classes. 
 Beamish, Bryer, and Davies (2006) investigated teachers’ reflections after 
completing a first year of co-teaching.  Their study reported that teachers believed that 
co-teaching produced equitable student outcomes, recognized individual student needs, 
and was an efficient means of using resources to benefit student learning.  Murawski 
(2006) investigated the benefits of co-teaching in secondary English classes.  Teachers 
reported that they enjoyed having another teacher in the classroom, that the quality of 
student participation and discussion increased, and that relationships between peers were 
fostered over time.  Additionally, teachers reported that students with disabilities 
participating in co-taught classes experienced greater self-confidence, demonstrated 
improved academic performance and social skills, and developed better peer relationships 
(Hang & Rabren, 2009).                                                                             
Efficacy of Co-teaching Models 
Co-teaching is a popular service delivery model used in special education for 
meeting the needs of students with disabilities in inclusive settings, yet substantial 
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empirical data regarding student outcomes continues to be lacking to support its practice 
(Murawski, 2006).  Magiera and Zigmond (2005) contend that despite the popular use of 
co-teaching, its research base at the secondary level is limited.  In conducting this review 
of literature, the researcher found fewer than 20 studies concerning co-teaching at the 
high school level.  A greater number of studies were found related to co-teaching at the 
elementary and middle school levels.  However, few studies were found that examined 
the effect of co-teaching on students’ achievement.  According to Friend et al. (2010), 
most research in the area of co-teaching focuses on the roles of co-teachers and program 
logistics rather than on the influence of co-teaching on student achievement.  
To investigate the empirical foundation of co-teaching and inclusive practices, 
Solis, Vaughan, Swanson, and McCulley (2012) conducted a synthesis of peer-reviewed 
quantitative and qualitative research spanning the 20 years from 1990 to 2010.  Their 
investigation yielded only 146 studies relating to co-teaching and/or mainstreaming. 
These studies were identified through searches of ERIC and PsychINFO databases, as 
well as manual searches of four major special education journals using the key terms co-
teaching, collaborative teaching, cooperative teaching, team teaching, mainstreaming, 
inclusion, synthesis, and meta-analysis.  According to their research, only 17 of 146 
articles included information about student outcomes in co-teaching or inclusion. 
Findings from their report indicate mixed results in regards to student outcomes for 
inclusion and co-teaching models. 
 In 2001, Murawski and Swanson conducted a meta-analysis of co-teaching 
research in order to provide a synthesis of the quantitative data relating to the 
achievement of students with disabilities.  Using three search methods, the authors 
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completed a literature search that spanned a 10-year period from 1989 to 1999.  
Databases including ERIC, PsychLit, and Edinfo were searched for pertinent articles 
using the descriptors co-teaching, collaborative teaching, team teaching, cooperative 
teaching, mainstreaming, inclusion, pull-in, teaming, and supportive learning.  A 
footnoted manual search was also done on all articles cited within research articles. 
Additionally, a manual search of the journals Exceptional Children, Teacher Education 
and Special Education, and Remedial and Special Education was completed. From this 
review, the authors identified 89 studies that included a form of co-teaching where 
instruction was provided by both a general education teacher and special education 
teacher within one classroom.  Since the purpose of the search was to conduct a meta-
analysis of quantitative research, articles that were position papers, program descriptions 
and models, or articles that lacked quantitative data were eliminated, leaving only 37 
articles.  
To be included in the meta-analysis, sufficient quantitative data was needed to 
calculate an effect size for the implementation of the co-teaching model on student 
achievement.  Of the 37 articles, only six studies contained sufficient data.  In the 
analysis, the six studies were coded for (1) characteristics of the sample, (2) 
characteristics of the study, (3) outcomes on the dependent variable, and (4) effect size.  
Findings indicated a moderate effect size for mathematics (0.45), while language arts 
yielded a large effect size (1.59).  These effect sizes were calculated using only three of 
the six studies (Klingner, Vaughn, Hughes, Schumm, & Elbaum, 1998; Rosman, 1994; 
Self, Benning, Marston, & Magnusson, 1991).  A total mean effect size for student 
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achievement in the six studies was calculated as 0.40, indicating that co-teaching was 
moderately effective for impacting student outcomes.  
 Hang and Rabren (2009) examined the efficacy of co-teaching as an instructional 
approach.  Data were collected from 45 teachers and 58 students with disabilities using 
surveys, observations, and school documents and records.  To investigate academic 
outcomes, Scholastic Aptitude Test (SAT) National Percentile Ranks of students with 
disabilities were collected for math and reading and compared from the school year prior 
to co-teaching and the school year after the co-taught classes.  Results indicated that 
students with disabilities who participated in co-taught classes exhibited significantly 
higher SAT scores than they did in the year prior to co-teaching.  However, when 
compared to SAT gains for the entire school system’s student population over the same 
one-year period, there was no significant difference in the rate of improvement by 
students with disabilities served in co-taught classes. 
  To investigate the practices of co-teaching further from a qualitative perspective 
in current literature, Scruggs, Mastropieri, and McDuffie (2007) conducted a meta-
synthesis of qualitative research.  The authors performed both an electronic and manual 
search for studies that employed qualitative research designs as the primary methodology.  
Descriptors used in the search included co-teaching, co-teach, inclusive, mainstreaming, 
and cooperative teaching.  Search procedures yielded 32 qualitative studies spanning the 
years 1990 to 2006.  Data from the searches were coded into the following categories: 
benefits of co-teaching, roles of general and special education teachers, and methods of 
delivering instruction.  According to these researchers’ findings, co-teaching was 
reported to have benefitted students academically as well as behaviorally by providing 
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students with disabilities with age-appropriate peer models.  Additionally, one commonly 
noted advantage of co-taught settings was the extra attention received by students with 
disabilities.  Teachers also noted increased cooperation among students without 
disabilities in co-taught inclusive classes (Scruggs, et al., 2007).  
 Magiera and Zigmond (2005) sought to determine whether the experiences of 
secondary students with disabilities differed in co-taught and solo-taught classes under 
general routine teaching conditions.  Ordinary co-teaching conditions inferred that co-
teachers did not received any special training and either had limited or no joint planning 
time.  Data were collected through observation in general education classrooms under 
two conditions:  (1) when the special education teacher was in the classroom with the 
general education teacher (co-teaching); and (2) when the general education teacher was 
instructing the class alone (solo teaching).  Using an observation protocol, the researchers 
selected 13 variables to assess.  These variables related to student engagement and time 
on task, teacher/student interactions, and types of instructional activities.  Results 
indicated that 11 or 13 variables showed no significant difference across settings.  Data 
showed differences on two variables– one-to-one instructional interactions, and 
interactions with the general education teacher.  In terms of individual interactions, 
students in co-taught settings experienced one-to-one interactions 2.2% of the time, 
compared to similar interactions 1% of the time in solo-taught classes.  The second 
difference noted was that students with disabilities had less interaction with the general 
education teacher when the special education teacher was present in the class.  Findings 
indicated that under both conditions, whole group instruction was the most common 
instructional approach, occurring 60% of the time; 80% of students were on task; and 
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classes were well-organized and appropriately managed. Magiera and Zigmond (2005) 
found no substantial benefits of co-taught classes under routine conditions. 
Co-teaching Challenges 
 It has been recognized that both general and special education teachers 
participating in co-teaching continue to need more clarification and training in the 
repertoire of skills and professional development necessary for effective co-teaching 
(Eccleston, 2010).  Research findings show that co-teachers expressed a need for more 
training surrounding teaching strategies and skill development, implementation of 
different co-teaching models, use of technology, disabilities traits and characteristics, 
collaborative and interpersonal skills, and effective communication skills (Mastropieri et 
al., 2005). 
 Case studies on co-teaching found that co-teacher compatibility was a critical 
component for the success of co-taught classes (Mastropieri et al., 2005).  Additionally, 
this study found that co-teachers who shared similar perspectives on teaching methods, 
enthusiasm, behavior management, and motivational strategies were more successful in 
implementing instruction that benefitted students with disabilities.  It is clear that when 
teachers are able to communicate and work together effectively, co-taught environments 
are more positive for students (Conderman, Johnston-Rodriguez, & Hartman, 2009; 
Friend et al., 2010). 
 Another frequently reported challenge in co-teaching was the lack of co-planning 
time (Hang & Rabren, 2009; Magiera et al., 2005).  Delivering effective instruction is 
difficult if adequate planning time is not allotted to permit co-teachers to meet regularly 
to plan lessons and assess student learning.  Teachers also commonly linked the success 
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of co-teaching to administrative support (Scruggs et al., 2007).  Principals who were 
committed to inclusive teaching models were shown to provide greater support to 
teachers and worked collaboratively with teams to provide planning time and training 
(Magiera et al., 2005).  
Math Deficits 
The importance of mathematical literacy in everyday life cannot be 
overemphasized (Swanson, Jerman, & Zheng, 2009).  It is essential that students are 
equipped with mathematical competencies for adulthood.  In everyday life, adults must 
apply math skills to pay bills, read maps, calculate tips, understand a bus schedule, or 
comprehend numerical information.  According to data from the National Research 
Council (1989), the mathematical skills of U.S. students fall below the skills required in 
the workplace (Bottge, 2001). Only 59% of 12
th 
-grade students demonstrated problem 
solving skills above whole-number computation (Office of Educational Research and 
Improvement, 1992).  In comparison to students from 25 countries, 8
th
-grade students in 
the United States ranked 18
th
 in math proficiency (Beaton, 1996).  Results from the 
Program for International Student Assessment (2003) showed that the math performance 
of 15-year-old U.S. students was well below the overall average math performance of 
students from other countries with similar economies (Maccini, Mulcahy, & Wilson, 
2007).   
 Concerns regarding poor math performance of U.S. students have led to higher 
teaching standards and greater accountability (Maccini et al., 2007).  The National 
Council of Teachers of Mathematics (2000) developed standards to include higher levels 
of math reasoning and problem solving with real-life applications.  Other legislation such 
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as NCLB and IDEIA have included requirements that all students, including those with 
disabilities, have access to the general education curriculum and participate in academic 
assessments to ensure accountability of student achievement.   
 Success in secondary math courses has become increasingly important and 
necessary for all secondary students (Bottge, 2001; Gregorie & Desoete, 2009).  Dowker 
(2005) and Maccini and Gagnon (2000) contend that algebra is critical to post-secondary 
education as well as employment opportunities.  The emphasis on secondary mathematics 
courses such as algebra has become increasingly apparent in the higher graduation 
standards adopted by many states (Council for Exceptional Children, 2005).  For 
example, Georgia requires high school students to complete four years of mathematics 
including Algebra I, Algebra II and Geometry in order to graduate with a general 
education diploma (Georgia Department of Education, n.d.). 
Students with Math Disabilities 
It is estimated that approximately 5% to 8% of school-aged children have 
diagnosed disabilities in the area of math (Fuchs et al., 2005; Geary, 2004).  Low 
mathematical achievement levels by students with disabilities have many causes. 
According to Carnine (1997), the causes for these math difficulties may include the 
design of instructional materials, as well as students’ neurological components and 
learning characteristics including memory, strategy application, and vocabulary 
acquisition.  Risk factors such as ethnicity, gender, and poverty could also adversely 
impact math performance. (Judge & Watson, 2011).  Maccini et al. (2007) attribute 
deficits in math ability to cognitive, emotional, and social factors.  
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The complexity of the field of mathematics makes defining, identifying, and 
studying math disabilities difficult.  Generally, a math learning disability can be defined 
as a deficit in one’s ability to process information in one or more mathematical domain 
(Geary, 2004).  Typically, math disabilities are identified by a difference in a student’s 
achievement and IQ score (Massocco & Myers, 2003).  If a student does not demonstrate 
a significant discrepancy between math achievement and IQ, the use of these criteria may 
not be sufficiently sensitive for identifying a math disability.  Measurements that reflect 
change over time may be more accurate indices of math disabilities (Mazzocco & Myers, 
2003).  Several other approaches identifying math disabilities found in the literature 
include: (a) The use of criterion-based measures to identify students in the lower 10
th
 to 
45
th
 percentiles; (b) discrepancy-based models to identify students with below grade-level 
scores or low-performance IQ scores; (c) identity of students with poor math achievement 
in two or more consecutive grade levels (Geary, et al., 1999). 
According to the 2005 National Assessment of Educational Progress (NAEP), 
approximately 43% of fourth graders with disabilities fell below the basic math level, 
compared to 17% of fourth-grade students without disabilities.  Findings from Judge and 
Watson (2011) indicated that the achievement gap in math for student with disabilities 
widened with the passage of time.  In this study, researchers used longitudinal 
achievement data to examine the trajectory of math achievement.  Data were collected 
from learning disabled students over a 6 year period beginning at the start of 
kindergarten, followed by the end of kindergarten, first grade, third grade, and fifth grade. 
Results indicated that students with disabilities scored below the 25
th
 percentile in the 
area of math from kindergarten through 5
th
 grade.  
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 Students with disabilities advance in math skills only one year for every two years 
of school (Carpenter, 1985).  A growing concern related to these low levels in math 
achievement of students with disabilities was recognized in goals established by the 
National Council of Teachers of Mathematics (NCTM) in 1995.  The NCTM set forth 
criteria that all students, including students with disabilities, should receive high-quality 
mathematics education.  The NCTM’s assessment standards for school mathematics 
(1995) stated: “Students with special educational needs must have the opportunities and 
support they require to attain a substantial understanding of important mathematics” 
(p.4).  Determining how and where to provide high quality math instruction to students 
with disabilities is necessary for improving math achievement. 
 As suggested in the literature, the poor fit between instruction and learning 
characteristics of students with disabilities has been the cause of low math performance 
(Carnine, 1997; Geary, 2004; Jones & Wilson, 1997).  In a study conducted by Zigmond 
(1990), observations of secondary general education math classes indicated that most 
instruction occurred in a lecture format; classrooms were often managed poorly; and 
students who had difficulty were frequently off-task and unnoticed.  In resource class 
settings, Zigmond found that teachers spent about 40% of class time on instruction, 28% 
giving directions what to do, and 23% not interacting with students.  While students in 
resource classes were observed to be on task about 75% of the time, they were typically 
completing worksheets.  Inadequate progress made in math by secondary students with 
disabilities may not only be the result of inadequate instruction, but can also be attributed  
to prior low achievement, deficits in basic skills, and low expectations (Jones and Wilson, 
1997). 
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Gender Differences in Mathematics 
 The issue of gender differences in math performance has been heavily debated 
and researched over the last 30 years. A common stereotype in U.S. culture is that girls 
do not perform in math as well as boys (Cvencek, Meltzoff, & Greenwald, 2011).  In a 
study conducted by Cvencek et al. (2011), 247 children between 6 and 10 years old 
completed Implicit Association Tests and self-report questionnaires to measure the 
association between math gender stereotypes and math self-concepts.  Two findings were 
significant:  (a) On implicit tests and self-report measures, students, as early as second 
grade,  confirmed the stereotype that boys are better suited to math than girls; and (b) 
Math gender stereotypes emerge at very young ages, influencing the self-concepts of 
children regarding math even before ages in which studies show actual gender differences 
for math. 
 A meta-analysis on gender differences in math spanning the years 1974 to 1988 
was conducted by Lynn Friedman (1989).  This research reviewed studies examining the 
differences in math performance between males and females.  Friedman’s analysis 
indicated that little or no gender differences were found until age 10 (Mullis, Lindquist, 
& Chambers, 1988); mixed patterns of small differences between boys and girls occurred 
during the middle school years; and greater differences favoring males were more evident 
in the high school years (Ramist & Arbeiter, 1986).  Similarly, a study by De Gaer, 
Pustjens, Van Damme, and De Munter (2008) found that girls continued to underperform 
boys in mathematics in upper secondary school.  
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Summary 
  In light of the limited research base surrounding the influences of instructional 
settings on achievement for students with disabilities, this study proposed further 
examination of special education resource classes and co-taught general education classes 
for math.  Resource classrooms and co-taught classes are the two predominant service 
delivery models in special education today.  A review of literature found inconclusive 
evidence regarding the efficacy of either model for student achievement.  Discussions 
surrounding co-teaching indicated that many different models of co-teaching are being 
used in classrooms by general education and special education teachers to expose 
students with disabilities to the general education curriculum.  While overall findings 
indicate that both teachers and students perceive co-teaching positively, there continues 
to be a limited research base that provides quantitative support to validate co-teaching as 
an effective model for students with disabilities. 
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CHAPTER THREE: METHODOLOGY 
 
 Since the passage of the No Child Left Behind and Individuals with Disabilities 
Education Improvement Acts, schools are required to provide all students, including 
students with disabilities, access to the general curriculum and are held accountable for 
higher levels of student achievement.  To meet these requirements, the service delivery 
models in special education are changing rapidly from traditional pull-out special 
education resource classes to co-taught classes in the general education setting.  Research 
indicates that co-teaching has become the most popular staffing model for providing 
instruction to students with disabilities within the general education setting (Walters-
Thomas, 1997; Conderman, 2011; Magiera & Zigmond, 2005).  Co-teaching is the 
pairing of a special education teacher and general education teacher to deliver instruction 
to students with and without disabilities within the general education classroom (Friend 
& Cook, 2007).  While literature on co-teaching indicates that teachers and students 
perceive co-teaching models positively, empirical evidence to support the model’s 
effectiveness on student achievement is limited, especially at the secondary level 
(Magiera & Zigmond, 2005). 
 This study utilized a causal-comparative design to examine and compare the 
academic outcomes for high school students with disabilities in co-taught mathematics 
classes to students with disabilities in resource mathematics classes.  The purpose of this 
study was to determine if there was a difference in student outcomes based on placement. 
Research Design 
  This research study employed a causal-comparative (ex post facto) non-
experimental, quantitative design to examine the effectiveness of the general education 
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co-teaching model as compared to the special education resource class model in 
secondary math courses for students with disabilities.  Causal-comparative research is 
commonly used to investigate the relationship between a categorical independent variable 
and a continuous dependent variable (Johnson & Christensen, 2004).  In this study, the 
researcher employed a quantitative approach relying on numerical data to test the 
hypotheses.  This study was well-suited to a causal-comparative design because it 
examined participants who differed on a dependent quantitative variable (mathematics 
achievement) and sought to determine the relationship of the categorical variable or 
“presumed causal” (instructional setting) to that difference.  Additionally, the researcher 
chose to use a causal-comparative design because it has frequently been used in studies 
where no interventions were implemented and the independent variables were not 
manipulated (Johnson & Christensen, 2004).  Since class placement was based on 
students’ IEP, random assignment could not be used; therefore, groups were determined 
by convenience sampling. 
 An ANCOVA was used to test the null hypothesis for statistical significance of 
the three research questions.  The mean scores on the spring 2012 Georgia Mathematic II 
End of Course Test (EOCT) were reported for four co-taught and resource groups.  The 
researcher selected the Mathematics II EOCT as a reliable instrument to measure the 
mathematics achievement of students with disabilities participating in Math II classes.  
The Math II EOCT is a criterion-based assessment designed by the Georgia Department 
of Education to assess knowledge, concepts, and skills outlined in the Georgia 
Performance Standards for the Math II.  To control for the differences in math ability 
between the groups, the researcher employed scores from the Mathematics I EOCT as a 
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covariate in the ANCOVA.  Scores from the spring, 2011, administration of the 
Mathematics I EOCT provided an estimate of students’ true math ability.  The Math I 
EOCT was selected as a comparable and reliable measure of previous math performance 
because it used a similar assessment format as the Math II EOCT and evaluated the same 
three content domains: Algebra, Geometry, and Data Analysis/Probability as the Math II 
EOCT (Georgia Department of Education, 2006). 
Research Questions and Hypotheses 
 The study examined two service delivery models, co-taught classes and resource 
classes, used for mathematics instruction of high school students with disabilities in order 
to determine if a difference in learning outcomes existed between the two groups.  Scores 
from spring 2012 Math II EOCT were collected from students in co-taught and resource 
Math II classes.  Math I ECOT scores from spring 2011 were used as the covariate in the 
ANCOVA, allowing the researcher to adjust for differences in the groups.  Data were 
statistically analyzed to answer the following questions: 
 Research Question 1:  Do high school students with disabilities who received 
instruction in co-taught mathematics classes have different mean scores in mathematics 
achievement as measured by the Georgia Mathematics II End of Course Test, compared 
to students with disabilities who received instruction in resource mathematics classes? 
 Research Question 2:  Is there a difference in mathematics achievement 
as measured by the Georgia Mathematics II End of Course Test for high school students 
with disabilities in co-taught and resource mathematics classes in high schools A, B, C, 
and D? 
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 Research Question 3:  Is there a difference in the mathematics achievement as 
measured by the Georgia Mathematics II End of Course Test for female students with 
disabilities in co-taught and resource classes as compared to male students with 
disabilities in co-taught and resource classes? 
 Null Hypothesis (H01):  There is no significant difference in mean scores on the 
Georgia Mathematics II End of Course Test for high school students with disabilities who 
receive instruction in co-taught mathematics classes as compared to students with 
disabilities who receive instruction in resource mathematics classes.  
 Null Hypothesis (H02):  There is no significant difference in mathematics 
achievement as measured by the Georgia Mathematics II End of Course Test for high 
school students with disabilities in co-taught and resource mathematics classes in high 
schools A, B, C, and D. 
 Null Hypothesis (H03):  There is no significant difference in mathematics 
achievement as measured by the Georgia Mathematics II End of Course Test for female 
students with disabilities in co-taught and resource mathematics classes as compared to 
male students with disabilities in co-taught and resource mathematics classes. 
Participants 
 
 Participants in this study included students with disabilities from four suburban 
high schools in northeast Georgia.  To be eligible for participation, students had to have 
taken the Georgia Math I EOCT in May 2011 and the Georgia Math II EOCT in May 
2012.  Math EOCT scores from 145 students were used in the study.  Table 1 displays the 
racial demographics of participants by school. Racial demographics are further analyzed 
for independence by the Fisher’s exact test in Chapter 4. 
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Table 1 
Participants’ Race by High School 
 School Asian Black Hispanic Multi White Total 
A 0 (0%) 19 (40%) 25 (52%) 1 (2%) 3 (6%) 48 (100%) 
B 2 (8%) 5 (19%) 7 (27%) 0 (0%) 12 (46%) 26 (100%) 
C 2 (5%) 2 (5%) 6 (16%) 4 (11%) 23 (62%) 37 (100%) 
D 0 (0%) 6 (18%) 3 (9%) 2 (6%) 23 (68%) 34 (100%) 
 
  Participants were selected through convenience sampling.  Convenience sampling 
reflects the use of participants who are conveniently available to the researcher and or the 
participants who are willing to take part in the study (Creswell, 2003).  These participants 
included students with disabilities who received special education services in resource or 
co-taught Mathematics II during the duration of the 2011-12 school year.  Random 
assignment of participants could not be used because student placement in co-taught or 
resource classes was predetermined by the IEP committee from the previous year.  
Participants were found eligible for special education services by an IEP team.  Students 
included in this study had the following IDEIA defined eligibilities: specific learning 
disabilities (SLD), mild intellectual disabilities (MID), vision impairments (VI), deafness 
(D), hearing impairments (HI), emotional/behavioral disorders (EBD), autism (ASD), and 
other health impairments (OHI). Students included in the sample met eligibility criteria 
for special education services under these categories as defined by IDEIA.  The 
distribution of participants by disability across high schools is presented in Table 2.  
Demographics for disabilities categories are further analyzed for independence by the 
Fisher’s exact test in Chapter 4. 
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Table 2 
Participants’ Disability Category by High School 
Disability School A School B School C School D 
MID 4 (8%) 1 (4%) 0 (0%) 3 (9%) 
EBD 6 (13%) 2 (8%) 2 (5%) 2 (6%) 
SLD 27 (56%) 7 (26%) 17 (46%) 13 (38%) 
HI 2 (4%) 0 (0%) 1 (3%) 0 (0%) 
D 2 (4%) 0 (0%) 0 (0%) 0 (0%) 
OHI 7 (15%) 13 (50%) 10 (27%) 10 (29%) 
ASD 0 (0%) 2 (8%) 7 (19%) 6 (18%) 
VI 0 (0%) 1 (4%) 0 (0%) 0 (0%) 
Total 48 (100%) 26 (100%) 37 (100%) 34 (100%) 
 
  The number of participants in a quantitative causal-comparative study should be 
based on a statistical power analysis (Creswell, 2007).  To conduct a power analysis, the 
researcher must include the level of statistical significance (alpha), the amount of power, 
and the effect size (Creswell, 2003).  The sample size proposed by Onwuegbuzie and 
Collins (2007) for detecting a moderate effect size (.50) with .80 statistical power at the 
5% level of significance in a quantitative causal-comparative study with a one-tailed 
hypothesis was 51 subjects.  The number of students participating in this study exceeded 
the recommended minimum number of subjects suggested by Onwuegbuzie and Collins, 
thus increasing the strength of the study’s outcome.  
Research Setting 
 Data for this study were collected from four high schools within a large suburban 
school district located in northeast Georgia.  The school district that participated in this 
study was ranked as the largest public school system in Georgia at the time of the study. 
It included 77 elementary schools, 25 middle schools, and 19 high schools.  Based on 
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school data from 2010-11, enrollment in the district was approximately 161,000 students. 
Student demographics reflected a diverse population:  American Indian 0.4%, African 
American 28.6%, Asian American 10.3%, Caucasian 31.6%, Hispanic 25.3%, and 
Multiracial 3.8%.  Approximately 11.9% of the student population within the district 
received special education services (Gwinnett County Schools, 2011). 
 This school district is located in an Atlanta metro-area county with a population 
of approximately 805,321 (U.S. Census Bureau, 2010).  The median household income in 
the metro area was shown to be $58,732.  Approximately 87.6% of the population self-
reported to have a high school education, and 35.2% reported a bachelor’s degree or 
higher (U.S. Census Bureau, 2010).   
 Four high schools from the northeast part of the school district took part in this 
study.  Table 3 includes overall demographic information for the student population at 
each high school, as reported by the district’s 2011-12 School Accountability Reports.   
Table 3 
2010-11 School Demographics 
 
Demographics   School A School B School C    School D 
Enrollment    3,005  3,333  3,495  2,665    
American Indian  1%  0%  1%  0%        
Asian    10%  11%  8%  17%      
Black    34%  21%  15%  10%      
Hispanic   46%  20%  12%  10%       
Multi-Racial   3%  5%  4%  4%        
White    7%  43%  61%  58%    
Special Education  13%  10%  9%  7%     
Free/Reduced Lunch  80%  36%   23%  16% 
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Instruments Used in Data Collection 
 The Georgia Mathematics I and Mathematics II End of Course Tests (EOCTs) 
were used to measure the mathematical achievement of participants.  The Math I and 
Math II EOCTs are state-developed, criterion-based assessments designed to measure 
knowledge, concepts, and skills addressed in the Georgia Performance Standards (GPS).  
In accordance with Georgia’s A+ Education Reform Act, EOCTs were developed to 
assess student achievement, identify areas of strengths and weaknesses, and determine 
the effectiveness of classroom instruction for core academic classes in grades 9 through 
12.  Georgia high schools are required to administer state-developed EOCTs in the core 
areas of English/Language Arts, Mathematics, Science, and Social Studies in grades 9 
through 12.  EOCTs may be administered in pencil-and-paper format or online.  Test 
administration ranges from 90 to 120 minutes. 
For students who entered high school before July 1, 2011, final course grades are 
calculated using the teacher’s grade as 85% and the EOCT score as 15%.  In Georgia 
high schools, students must obtain a final course grade of 70 or above in order to pass the 
course and earn credit towards graduation (Georgia Department of Education, 2011). 
  The technical quality of the Math I and Math II EOCTs are reflected in the tests’ 
reliability and validity.  For a test to be valid, it must demonstrate reliability.  Reliability 
refers to the consistency of test scores obtained on an assessment (Johnson & 
Christensen, 2004).  Test reliability can be empirically evaluated by calculating a 
reliability coefficient.  A coefficient of 1.0 indicates that a measure has perfect reliability, 
whereas a coefficient of 0.0 means the measure has no reliability (Johnson & 
Christensen, 2004).  Criterion-referenced tests such as EOCTs with reliability coefficients 
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of .70 or greater are considered as highly reliable.  According to the Georgia Department 
of Education (2011), the EOCTs include two indices of reliability.  The first index of 
reliability is Cronbach’s alpha reliability coefficient (α).  “Cronbach’s alpha is a measure 
of internal consistency over the responses to a set of items measuring an underlying uni-
dimensional trait” (Georgia Department of Education, 2011, p.7).  As reported by the 
Georgia Department of Education in Table 4, the coefficient alpha across administrations 
in 2010-11 ranged from 0.74 to 0.90.  
Table 4 
Math EOCT Coefficient Alpha across Administrations 
EOCT Sum 2010 Win 2010 Spr 2011 
Math I 0.78 0.9 0.9 
Math II 0.72 0.89 0.84 
 
 A standard error of measurement (SEM) was used as a second index of reliability. 
The SEM can be used to determine the amount of error on a test by indicating a range of 
values that contain a student’s true score (Georgia Department of Education, 2011).  As 
shown in Table 5, error bands across test administrations on the Math I and Math II 
EOCTs ranged from 3.26 to 3.42.  According to the Georgia Department of Education 
(2011), these error bands are considered small for assessments with 54 to 75 test items. 
Based on SEMs across test administrations, Math I and Math II EOCTs demonstrate high 
levels of reliability.  
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Table 5 
Math EOTC SEMs across Administrations 
EOCT Sum 2010 Win 2010 Spr 2011 
Math I 3.42 3.29 3.26 
Math II 3.38 3.32 3.37 
 
 Validity refers to whether or not an instrument measures what is it intended to 
measure (Johnson & Christensen, 2004).  With respect to EOCTs, content validity and 
construct validity has been established (Georgia Department of Education, 2011). 
Content included in Math EOCTs was based on the Georgia Math Performance 
Standards.  Committees of educators across the state, along with an assessment 
contractor, reviewed the concepts and skills to be assessed and how they would be 
measured.  Three domains were created (Algebra, Geometry, and Data 
Analysis/Probability) by combining similar performance standards with similar content 
components.  Test development included consideration of item format, content scope and 
limits, and the cognitive complexity of items.  Once test questions were created, 
committees of educators accepted, revised, or rejected test items based on alignment with 
the curriculum, possible bias, and appropriateness.  Field tests were conducted to evaluate 
test items.  Data from field testing was used to evaluate and select test items that were 
banked for inclusion on operational tests.  Multiple test forms were equated statistically 
to ensure that forms were equivalent in difficulty.  Performance standards were 
established to determine the number of items that a student needed to answer correctly to 
exceed or meet expectations.  Scores on the EOCTs are reported as both scales scores 
based on students’ raw scores as well as a numerical scores related to a typical 0-100 
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grading scale.  Table 6 shows the scaled scores, numerical score, and corresponding 
performance level on the GPS standards for Math I and Math II EOCTs.  In respect to the 
Math I and II EOCT,  levels of performance in meeting established test standards are 
defined as: does not meet expectations - scale scores below 400; meets expectation– scale 
scores 400-449; and exceeds expectations– scale scores 450 and above  
Table 6 
Math I and Math II EOCT Performance Levels and Scale Scores 
 
Does Not 
Meet  
 
Meets   Exceeds   
 
 Scale 
 
Scale 
 
Scale 
 EOCT  Score  Grade Score  Grade Score  Grade  
Math I <400  < 70  400-449  70-89  450 + 90 + 
Math II < 400  < 70  400-449  70-89  450 +  90 + 
  
Note. Grade refers to a score on a typical 0-100 grading scale. 
 
 
 Construct validity was established by point-biserial correlations on test items. 
Point-biserial correlations are conducted when one data type is dichotomous and the other 
is continuous or non-dichotomous.  In respect to the Math I and II EOCT, the 
dichotomous data is described by does not meet expectations or meets/exceeds 
expectations.  Point-biserials can be used to compare the performance on specific test 
items to the total test score.  Reportedly, EOCT developers used point bi-serial 
correlations to identify test questions that were problematic and improve the quality of 
test items. 
  Rasch fit statistics were also applied during test construction to ensure validity of 
EOCT content across test forms.  Rasch scales are an item response theory (IRT) model 
that is commonly used to create score scales for large-scale assessments and considered 
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highly stable over time (Taylor & Yoonsun, 2010).  Assessments, such as the EOCTs, 
require multiple test forms since tests may be administered at different time and different 
locations.  When equating tests across multiple forms, IRTs are commonly used. 
Traditionally, Rasch models have been used on tests with dichotomously scored items; 
however, Rasch statistics can be employed on tests with a wider range of item types, 
including constructed-response items which are polytomously scored (Taylor & 
Yoonsun, 2010).  Although, the Georgia Department of Education reports using point-
biserials and Rasch statistics to evaluate the validity of Math EOCTs, specific data 
reporting point-biserial correlations and or summarizing IRT results were not published 
and could not be obtained. 
Procedures 
 Prior to conducting this study, an application for research approval was made to 
the local school district’s Institutional Review Board (see Appendix C).  Once written 
approval was received by the school district’s Director of Research and Evaluation (see 
Appendix D for proof), letters were sent by the researcher to five high school principals 
seeking their participation (see Appendix I).  Principals from four high schools agreed to 
take part in the study (see Appendices E, F, G, and H for proof).  An application to 
conduct educational research was submitted to the Institutional Review Board at Liberty 
University (see Appendix A), along with research approval from the local school district 
and letters of participation from four high schools. 
  Following the approval of the Institutional Review Board at Liberty University 
(see Appendix B for proof), the researcher contacted testing coordinators at each high 
school to assist in collecting data.  A computer-based query of archival data was 
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requested for students who had participated in resource or co-taught classes in Math II for 
the duration of the 2011-2012 school year.  The following student data were collected 
from each of the four schools: Math I EOCT scores, Math II EOCT scores, class 
placement, race, gender, and disability category.  To ensure confidentially, students were 
identified by arbitrary numbers rather than names.  The researcher was not given access 
to the master list linking student names with corresponding numbers.  
 Spring 2012 Math II EOCT scores were reported for 172 students.  Data were 
aggregated for analysis.  To be included in the sample, participants must have had spring 
2011 Math I EOCT scores and spring 2012 Math II EOCT scores.  Approximately 27 
students across the four schools did not meet these requirements and were eliminated 
from the total sample (n=145).  Data analysis of scores from students with disabilities in 
co-taught and resource classes on the Math II EOCT were compared for significance at 
the 0.05 level using a one-tailed ANCOVA.  
 Demographic information regarding students’ gender, race, and disability 
category are presented in Chapter Four in order to give better insight into the participants 
and the schools they attended. 
Data Analysis 
 Quantitative researchers commonly conduct exploratory data analysis in order to 
compute descriptive statistics to summarize and present distributions of scores for each 
comparison group (Green & Salkind, 2008).  In this study, the exploratory data analysis 
generated computations of the mean and standard deviations for each continuous 
variable, in this case Math II EOCT scores by instructional setting, Math II EOCT scores 
by school, and Math II EOCT scores by gender.   
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Frequency data for participants were collected and are reported in Tables 7-10.  
The Fisher’s exact test of independence was completed on participant demographics 
including race, gender, disability category, and instructional setting to demonstrate that 
observed frequencies were proportional and independent.  Unlike most statistical tests, 
the Fisher’s test is an exact calculation of probability (McDonald, 2009).  The Fisher's 
exact test was more appropriate to use than the Chi-square, since sample sizes were 
small.  The number of observations in a category must be at least five for the results of 
the Chi-square test to be valid (McDonald, 2009). 
This study had potential confounding variables.  These variables were possible 
because the researcher could not use random assignment for the groups, nor could groups 
be assigned by pre-test scores.  To help control for confounding variables, the researcher 
used an analysis of co-variance (ANCOVA).  The ANCOVA was used to evaluate the 
null hypothesis under the assumption that adjusted means would be equal across groups.
 The independent variables, or presumed causes, were the two service delivery 
models: co-taught classes and resource classes.  The dependent variable, or presumed 
effect, was student performance on the spring 2012 Math II EOCT.  In the ANCOVA 
model, student scores from the spring 2011 Math I EOCT served as the covariate and a 
proxy for true math performance. 
 Before conducting the ANCOVA, the homogeneity-of-slopes assumption was 
empirically evaluated.  Results indicated that the relationship between the covariant and 
the dependent variable did not differ significantly as a result of the covariant, indicating 
that the assumptions of the ANCOVA were appropriately met (Green & Salkind, 2008). 
The ANCOVA was used to analyze differences in the Math II EOCT scores for the 
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resource group and the co-taught group, while adjusting for the covariate (Math I EOCT 
scores).  The ANCOVA was also used to test the null hypotheses related to differences in 
math achievement across schools A, B, C, and D, as well as to determine if the 
differences in math performance were significant between males and females. 
To determine the effect size partial eta squared was calculated.  The effect size is 
defined in statistics as a measure which depicts the relationship magnitude between 
means (Szapkiw, n.d.).  Partial eta squared is the proportion of variance in the dependent 
variable that is explained by the independent variable. Finally, to confirm that the data 
did not depart from a normal distribution, model residuals were evaluated and the 
Shapiro-Wilks test of normality was conducted. 
Summary 
 
This chapter provided a thorough description of the study’s participants, the 
setting, the research design and questions, instrumentation, procedures, and data analysis. 
The following chapter presents a complete analysis of data collected by this study. 
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CHAPTER FOUR:  RESULTS 
 The purpose of this study was to determine if secondary students with disabilities 
demonstrated greater gains in mathematics when instructed in co-taught general 
education classes compared to students in resource special education classes.  The 
researcher used quantitative data from mathematics end-of-course tests to determine if 
there was a difference in learning outcomes between the two groups.  Scores from the 
Georgia Mathematics II End of Course Test (EOCT) were statistically compared between 
students participating in co-taught and resource Math II classes.  The traditional pull-out 
resource model is a separate class where students with disabilities are separated from 
students without disabilities.  Small group instruction is provided by a special educational 
teacher to address individual learning needs.  In the co-teaching model, students with 
disabilities are integrated with general education peers in the general education 
classroom.  Instruction is delivered from both a general education teacher and a special 
education teacher to provide varied instructional approaches to accommodate the needs 
of all students. 
This causal-comparative study compared two groups of high school students with 
disabilities in Math II courses.  The two groups were (a) students with disabilities who 
received instruction for Math II in resource classes, and (b) students with disabilities who 
received instruction for Math II in co-taught general education classes.  The independent 
variable was defined by class placement in resource or co-taught classes; the dependent 
variable was Math II EOCT scores.  Math I EOCT scores from the previous year served 
as a salient covariate.  The researcher’s aim was to determine if there was a significant 
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difference in math outcomes between students in co-taught and resource settings, among 
different schools, and by gender as gauged by scores on the Math I and Math II EOCTs. 
Demographics 
 Scores from the spring 2012 administration of the Georgia Math II End of Course 
Test were collected from students with disabilities participating in co-taught and resource 
Math II courses during the 2011-12 school year at four high schools in northeast Georgia.  
Spring 2011 Math I EOCT scores from each participant were used as a previous indicator 
of math ability.  
 Overall data collection yielded Math I EOCT scores from 186 students and Math 
II EOCT scores from 172 students.  Only students with EOCT scores for both Math I 
(completed in 2011) and Math II (completed in 2012) were included in the study.   Data 
from a total of 145 students from four high schools were included in the analysis.   
 Frequency data for participants were analyzed and reported in Tables 7-10.  The 
Fisher’s exact test of independence was completed on participant demographics including 
race, gender, disability category, and class placement to demonstrate that observed 
frequencies were proportional and independent.  Unlike most statistical tests evaluating 
frequency data, the Fisher’s test it is an exact calculation of probability (McDonald, 
2009).   
 Table 7 shows the distribution of gender for the 145 students in the analysis. 
Approximately 37.24% of students were female and 62.76% were male.  The distribution 
of gender between resource and co-taught settings was nearly equal.  To statistically 
analyze the contingency table of gender by instructional setting, the Fisher’s exact test of 
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independence was completed.  The results were not significant (p = 1.00) indicating that 
gender was not unevenly distributed among instructional settings.Table 7 
Frequency Table of Gender by Instructional Setting 
 
Gender Co-taught Resource Total 
Female 28 (37.84%) 26 (36.62%) 54 (37.24%) 
Male 46 (62.16%) 45 (63.38%) 91 (62.76%) 
Total 74 (51.03%) 71 (48.97%) 145 (100%) 
     
 Table 8 shows the distribution of students in co-taught and resource settings by 
school.  It is apparent in the data that different schools have varying numbers of students 
with disabilities served in co-taught and resource settings.  For example, School B had 
the smallest percentage of students in resource settings (19%), while School D had the 
highest percentage of students in resource classes (71%).  The distribution of students in 
resource and co-taught classes was nearly even in School A and School C.  Overall, the 
largest number of students in the data (n = 48) came from School A, and the smallest 
number came from School B (n = 26).  The Fisher’s exact test of independence was 
completed on the frequency data of instructional settings by schools.  The results of the 
Fisher’s test of independence (p = 0.001) suggests that the observed frequency in the 
distribution of students across instructional settings (co-taught and resource) was 
significantly different from what was expected by chance alone. 
 
 
 
Table 8 
73 
 
 
Frequency Table of Schools by Instructional Setting 
 
School Co-taught Resource Total 
A 25 (52.08%) 23 (47.92%) 48 (33.10%) 
B 21 (80.77%)  5 (19.23%) 26 (17.93%) 
C 18 (48.65%) 19 (51.35%) 37 (25.52%) 
D 10 (29.41%) 24 (70.59%) 34 (23.45%) 
Total 74 (51.03%) 71 (48.97%) 145 (100%) 
 
 Additional demographics were reported in the data, such as student’s race and 
disability type.  Table 9 shows the distribution of race in resource and co-taught settings.  
Data suggested that for races with larger numbers of participants (including Black, 
Hispanic, and White) the distribution of students between co-taught classes and resource 
environments were fairly similar.  The Fisher’s exact test was used to evaluate the 
independence of the categorical variable, race.  A non-significant p-value of 0.479 
suggests that race was not observed to be disproportionately distributed by the groups. 
Table 9 
 Frequency Table of Race by Instructional Settings 
 
Race Co-taught Resource Total 
Asian 1 (25.00%) 3 (75.00%) 4 (02.76%) 
Black 15 (46.88%) 17 (53.13%) 32 (22.07%) 
Hispanic 24 (58.54%) 17 (41.46%) 41 (28.28%) 
Multi-Race 5 (71.43%) 2 (28.57%) 7 (04.83%) 
White 29 (47.54%) 32 (52.46%) 61 (42.07%) 
Total 74 (51.03%) 71 (48.97%) 145 (100%) 
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  Students with disabilities included in the research met eligibility criteria for 
special education services under categories defined by IDEIA.  Under the umbrella 
“students with disabilities,” participants in this study included students with specific 
learning disabilities, physical disabilities, vision or hearing impairments, 
emotional/behavioral disorders, mild autism, and other health impairments.  Table 10 
provides the distribution of students by disability category across resource and co-taught 
classrooms.  The disability codes shown in Table 10 are defined as follows: 
ASD - Autism, MID - Mild Intellectual Disabilities, EBD - Emotional Behavioral 
Disorders, SLD - Specific Learning Disabilities, HI - Hearing Impairments, D - Deaf,  
OHI – Other Health Impairments, and VI - Vision Impairments.  The two largest groups 
of disabilities were Specific Learning Disabilities and Other Health Impairments, which 
together made up approximately 72% of all the students.  The Fisher’s exact test was 
used to evaluate the frequency data for disabilities.  A calculated p-value of 0.008 
indicated that the association between disability category and placement was significant.   
That is, the distribution of placement in co-taught and resource class settings was not 
observed to be uniform, and was disproportionate beyond what would normally be 
expected. 
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Table 10  
Frequency Table of Disability by Instructional Settings 
 
Disability Co-taught Resource Total 
ASD 4 (26.67%) 11 (73.33%) 15 (10.34%) 
MID 0 (0.00%) 8 (100.00%) 8 (5.52%) 
EBD 8 (66.67%) 4 (33.33%) 12 (8.28%) 
SLD 37 (57.81%) 27 (42.19%) 64 (44.14%) 
HI 1 (33.33%) 2 (66.67%) 3 (2.07%) 
D 1 (50.00%) 1 (50.00%) 2 (1.38%) 
OHI 22 (55.00%) 18 (45.00%) 40 (27.59%) 
VI 1 (100.00%) 0 (0.00%) 1 (6.90%) 
Total 74 (51.03%) 71 (48.97%) 145 (100%) 
 
Analysis of Data  
 Summary statistics for the 145 students with disabilities who completed Math II 
in a resource or co-taught environment during the 2011-12 school year are displayed in 
Table 11.  Data consists of students’ Math I and Math II EOCT scores.  The mean 
column shows the average scores; the median column indicates the “middle” score; and 
the standard deviation provides a measure of variability between the scores to the mean.   
The mean EOCT score for Math I was 67.2, and the mean for Math II was 65.8. 
Table 11 
Summary of Math I and Math II EOCT Scores 
 
Variable n M Mdn SD Min Max 
Math I 145 67.2 67.0 8.1 52.0 92.0 
Math II 145 65.8 65.0 7.4 46.0 88.0 
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 A histogram was used to display the distribution of Math I EOCT scores  
(Figure 2) and Math II EOCT scores (Figure 3).  The histograms represent the percentage 
of students falling within a range for scoring.  According to the histograms, scores on the 
Math I and Math II EOCTs were distributed in a normal curve.  
 
 
  
 
 
 
 
 
 
 
 
 
Figure 2.  Histogram of Math I EOCT Scores. 
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Figure 3.  Histogram of Math II EOCT Scores.  
 Each of the categorical variables (placement, school, and gender) was evaluated 
in individual ANCOVA model to determine their relationship with Math II EOCT scores.  
The statistical technique of Analysis of Covariance (ANCOVA) is frequently used to 
assess the null hypothesis that group means on the dependent variable are equal across 
levels of a factor, after adjusting for a covariate (Green & Salkind, 2008).  The ANCOVA 
is especially useful in adjusting for differences when the groups are nonequivalent. The 
researcher used an ANCOVA to compare the average Math II EOCT scores between 
students with disabilities in co-taught and resource Math II courses, while adjusting for 
an additional covariate. In this case the covariate, Math I EOCT scores, served as a proxy 
for a student’s true mathematical ability.  
 Data evaluated in the remainder of this chapter will provide findings to answer the 
three research questions. 
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 Research Question One 
Do high school students with disabilities who received instruction in co-taught 
mathematics classes have different mean scores in mathematics achievement as measured 
by the Georgia Mathematics II End of Course Test, as compared to students with 
disabilities who received instruction in resource mathematics classes? 
Null Hypothesis (H01):  There is no significant difference in mean scores on 
Georgia Mathematics II End of Course Test for high school students with disabilities who 
received instruction in co-taught mathematics classes, as compared to students with 
disabilities who received instruction in resource mathematics classes. 
 Table 12 includes summary statistics for Math II EOCT scores by instructional 
setting in resource and co-taught settings.  The table shows that the number of students in 
co-taught (n = 74) and resource (n = 71) settings was nearly equivalent.  Data further 
indicated that the mean score on the End of Course Test for Math II was 6.1 points higher 
for students exposed to co-teaching (m = 68.8) than that of students in resource classes  
(m = 62.7).  
Table 12 
Summary of EOCT Scores for Math II by Instructional Setting 
Math II n M Mdn SD Min Max 
Co-taught 74 68.8 69.0 8.0 46.0 88.0 
Resource 71 62.7 63.0 5.3 48.0 80.0 
 
 Table 13 provides the ANCOVA results for the statistical model evaluating Math 
II EOCT scores by class placement in co-taught and resource, with Math I scores as the 
covariate.  In this table and similar subsequent tables, the degrees of freedom (df) are 
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related to the number of predictors; the sum of squares is a measure of the variability in 
Math II EOCT scores that is related to the predictors (model) or not related to the 
predictors (error); the mean squares are standardized versions of the sums of squares (the 
sums of squares divided by the associated degrees of freedom); the F-value is a 
comparison of the variability explained by the model to the variability not explained by 
the model; and the p-value provides an interpretation of the F statistic (Howell, 2010).  
The p-value is the probability that the population with no differences in Math II EOCT 
scores related to either instructional setting or Math I EOCT scores could produce a 
random sample of this size with the relationships seen in this sample. 
 The ANCOVA model tested if class placement was a significant predictor of 
Math II EOCT scores after accounting for Math I EOCT scores.  In this model, 
p < 0.0001 indicated that the results are due to chance in only 1 out of 10,000 cases, thus 
allowing the researcher to reject the null hypothesis that these predictors together are not 
related to the Math II EOCT scores.  The established alpha level was .05.  In this case,  
p = 0.049 was significant, therefore allowing the null hypothesis to be rejected. 
 Research in social science frequently report effect sizes to quantify the 
effectiveness of an intervention and compare it with effects noted in previous literature 
(Thompson, 2008).  Partial eta squared (ƞ²) is often computed as the effect size statistic 
by a general linear model such as an ANCOVA.  The value of ƞ² ranges from 0 to 1.  The 
partial ƞ² explains the variance of the dependent variable related to the predictor, while 
controlling for the covariate (Green & Salkind, 2008).  Conventional cutoffs for partial ƞ² 
are: small .01, medium .06, and large .14 (Green & Salkind, 2008).   A partial eta squared 
of 0.03 shown in Table 9 indicated a small effect size for placement. 
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Table 13 
 
 ANCOVA Results for Instructional Setting  
 
    Sum Mean      
Partial   
Eta 
Source df of Squaresᵃ Square F p Squared 
Model 2 3301.32 1650.66 50.15 <.0001 
 
Placement 1   129.81   129.81   3.94  .0490 0.027 
EOCTM1 1 1986.51 1986.51 60.35 <.0001 0.298 
Error 142 4674.02     32.92 
   Corrected 
Total 
144 7975.34 
      
  
Note. a Sum of Squares and Mean Squares for individual independent variables are Type III sums of 
squares, indicating the variability explained by each in addition to the variability explained by all other 
independent variables. 
  
 Table 14 provides the average mean scores on the Math II EOCT, after adjusting 
for the covariate, Math I EOCT scores.  These scores represent what the average Math II 
scores in either resource classes or co-taught classes would be if the two groups had 
similar Math I EOCT scores.  The mean difference between Math II EOCT scores for 
students in co-taught versus resource classes was approximately 2.14 points, with 
students in co-taught classes scoring higher.  Confidence limits at 95% indicate that the 
theoretical true average Math II scores between placements falls between 0.01 and 4.27 
points. 
Table 14 
Average Math II EOCT Scores by Instructional Setting: Mean Differences and CI 
Co-taught (I) Resource (J) Difference Between 95% CI 
Mean  Mean Means (I - J) Mean (I) – Mean (J) 
66.87 64.73 2.14 0.01 4.27 
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 Figure 4 provides a graphical illustration of the relationship of co-taught and 
resource classes to Math II EOCT scores to Math I EOCT scores.  The ANCOVA 
indicates that Math I EOCT scores have a strong relationship with Math II EOCT scores.  
After adjusting for that relationship, students in the co-taught setting are expected to 
score slightly higher than students in the resource setting.  
  
 
 
 
 
 
 
 
 
 
Figure 4.  Relationship of Instructional Setting and Math I EOCT Scores to Math II 
EOCT Scores 
Research Question Two 
 
 Is there a difference in mathematics achievement as measured by the Georgia 
Mathematics II End of Course Test for high school students with disabilities in co-taught 
and resource classes in high schools A, B, C, and D? 
Null Hypothesis (H02): There is no significant difference in mathematics 
achievement as measured by the Georgia Mathematics II End of Course Test for high 
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school students with disabilities in co-taught and resource mathematics classes in high 
schools A, B, C, and D. 
  Table 15 provides a summary of Math II EOCT scores by schools.  This table 
shows the number of students served in co-taught and resource classes at schools A 
 (n = 48), B (n = 26), C (n = 37) and D (n = 34).  Data further indicates that School A had 
the lowest mean score (m = 62.2), while School C has the highest mean score (m = 68.5).  
Mean scores on the Math II EOCT ranged from 62.2 to 68.5, a difference of  
6.3 points.  Due to the range of mean scores on the Math II EOCT between schools, an 
ANCOVA was used evaluate the null hypothesis and adjust for differences between the 
groups. 
Table 15 
 
Summary of Math II EOCT Scores by Schools 
 
School n M Mdn SD Min Max 
A 48 62.2 62.0 7.1 46.0 79.0 
B 26 66.5 67.0 5.7 51.0 76.0 
C 37 68.5 66.0 7.5 57.0 88.0 
D 34 67.5 68.0 7.4 48.0 84.0 
 
 Table 16 displays the results of the ANCOVA model for the predictor school.  
The degrees of freedom for the predictor “school” are df = 3.   This model indicates that 
“school” was statistically significant (p = 0.004) at the alpha 0.05 level with respect to the 
Math II EOCT scores.  In order to evaluate the variance of the dependent variable by the 
predictor, an effect size was calculated using partial eta squared. In the case of “school”, 
the partial ƞ²= .090 indicated a moderate effect. 
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Table 16 
 
ANCOVA Results for Schools 
 
    Sum  Mean      
Partial 
Eta 
Source df of Squaresᵃ Square F p  Squared 
Model 4 3601.52 900.38 28.82 <.0001   
School 3   430.01 143.34   4.59  .0043 0.090 
EOCTM1 1 2604.34 2604.34 83.36 <.0001 0.373 
Error 140 4373.82    31.24 
   Corrected 
Total 
144 7975.34 
        
 
Note. a Sum of Squares and Mean Squares for individual independent variables are Type III sums of 
squares, indicating the variability explained by each in addition to the variability explained by all other 
independent variable. 
 
 
 Comparisons of mean Math II EOCT scores (adjusted for the covariate Math I 
EOCT scores) between schools are shown in Table 17.  Average Math II EOCT scores 
for Schools A, B, C, and D are reflected, along with confidence intervals for estimating 
the true range of scores.  The largest difference in mean scores was between School A 
and School C (-4.13) and the smallest difference in mean scores was between School C 
and School D (0.49). 
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Table 17 
Average Math II EOCT Scores by School: Mean Differences and CI 
School (I) School (J) 
Difference 
Between 95% CI 
   Mean    Mean Means (I - J)  Mean (I) – Mean (J) 
A - 63.38 B - 66.37 -3.00 -6.56 0.56 
A - 63.38 C - 67.51 -4.13 -7.37 -0.89 
A - 63.38 D - 67.01 -3.63 -6.93 -0.34 
B - 66.37 C - 67.51 -1.13 -4.86 2.60 
B - 66.37 D - 67.01 -0.64 -4.43 3.15 
C - 67.51 D - 67.01 0.49 -2.96 3.95 
 
 Post-hoc, pairwise comparisons shown in Table 18 demonstrate that School A 
was significantly different from both School C (p = 0.006) and School D (p = 0.024) after 
adjusting for multiple testing with the Tukey-Kramer adjustment; however, School A was 
not significantly different from School B (p = 0.131).  No other pairs of schools were 
significantly different from one another at the 0.05 alpha level. 
Table 18 
Post-Hoc Comparisons Between Schools  
School School p 
A C 0.006 
A D 0.024 
A B 0.131 
B C 0.859 
B D 0.972 
C D 0.982 
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 Figure 5 illustrates the relationship between Math II EOCT scores and the 
schools’ given Math I EOCT scores. The analysis again indicates a strong relationship 
between Math I EOCT scores and Math II EOCT scores.  After adjusting for this 
relationship, students at School A appeared to score lower  
than students at the three other schools.   
  
 
 
 
 
 
 
 
 
 
Figure 5. Illustration of Relationship of School and Math I EOCT Scores to Math II 
EOCT Scores 
Research Question Three 
 
Is there a difference in the mathematics achievement as measured by the Georgia 
Mathematics II End of Course Test for female students with disabilities in co-taught and 
resource classes as compared to male students with disabilities in co-taught and resource 
classes? 
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Null Hypothesis (H03): There is no significant difference in mathematics 
achievement as measured by the Georgia Mathematics II End of Course Test for female 
students with disabilities in co-taught and resource mathematics classes as compared to 
male students with disabilities in co-taught and resource mathematics classes. 
Table 19 provides a summary of Math II EOCT scores aggregated by gender. 
Data represents scores from 91 males and 54 females who participated in either co-taught 
or resource Math II courses.   The mean score on the Math II EOCT was 3.3 points higher 
for males (m = 66.4) compared to females (m = 63.1).  This difference between groups 
was accounted for in the following ANCOVA model which evaluated the relationship of 
Math II EOCT scores with gender. 
Table 19   
 
Summary of Math II EOCT Scores by Gender 
 
Gender n M Mdn SD Min Max 
F 54 63.1 65.0 6.9 48.0 88.0 
M 91 66.4 66.0 7.7 46.0 84.0 
 
 The statistically technique Analysis of Covariance was used to evaluate the 
relationship of gender with Math II End of Course Test scores, while adjusting for the 
covariate, Math I EOCT scores. Results of the ANCOVA for gender are displayed in 
Table 20.  Statistical analysis produced a non-significant p-value 0.072 which was greater 
than the established level of significance alpha = 0.05; therefore, allowing the null 
hypothesis to be accepted.  A partial eta square 0.023 indicated a small effect for the 
predictor of gender. 
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Table 20 
 
ANCOVA Results by Gender 
 
    Sum  Mean      
Partial 
Eta 
Source df of Squaresᵃ Square F p  Squared 
Model 2 3279.93 1639.96 49.60 <.0001   
Gender 1   108.42   108.42   3.28   .0723 0.023 
EOCTM1 1 3192.87 3192.87 96.56 <.0001 0.405 
Error 142 4695.41     33.07 
   Corrected 
Total 
144 7975.34 
        
 
Note. aSum of Squares and Mean Squares for individual independent variables are Type III sums of 
squares, indicating the variability explained by each in addition to the variability explained by all other 
independent variables. 
 
 Table 21 reports the average Math II EOCT scores for males and females in co-
taught and resource settings, adjusted for Math I EOCT scores.  The mean difference 
calculated for gender was -1.79, with males scoring higher than females. 
Table 21 
Average Math II EOCT Scores by Gender: Mean Differences and CI 
Female (I) Male (J) Difference   95% CI 
Mean Mean Between Means      Mean (I) – Mean (J) 
64.70 66.49 -1.79    -3.74 0.16 
  
 Figure 6 provides a graphical representation of the relationship of gender to Math 
II EOCT scores, given Math I EOCT scores.  It was clear that Math I EOCT scores had a 
strong relationship with Math II EOCT scores.  After adjusting for that relationship, the 
differences in scores between the two genders were not statistically significant. 
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Figure 6. Illustration of Relationship of Gender and Math I EOCT Scores to Math II 
EOCT Scores In concluding the data analysis, major assumptions that residuals must be 
normally distributed were addressed.  The model residuals are the differences between 
the predicted values of Math II EOCT scores and the actual recorded values of Math II 
EOCT scores.  These differences should appear roughly bell-shaped and symmetrical in a 
histogram, adhering to a statistical distribution known as the “normal” distribution. 
Figure 7 demonstrates that the residual distribution was normal. 
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Figure 7.  Histogram of Normal Distribution of Residuals 
 The Shapiro-Wilks test of normality resulted in a p-value of 0.405, confirming 
that the residuals shown in Figure 7 were normally distributed.  Since the Shapiro-Wilks 
test p-value was greater than the alpha 0.05 level, this study fails to reject the null 
hypothesis that the data adhere to a normal distribution. 
Conclusion 
 An ANCOVA model was used to evaluate math achievement of students with 
disabilities in co-taught and resource classes.  The predictors were instructional setting 
(co-taught and resource), school, and gender; these predictors were evaluated in  
individual  ANCOVA models using Math I EOCT scores as the covariate.  
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 With respect to Research Question 1, the ANCOVA model demonstrated a 
statistically significant difference between Math II EOCT scores of students with 
disabilities in co-taught and resource settings.  Results indicated that mean scores of 
students with disabilities in general education co-taught classes were higher than those of 
students in special education resource classes.   
 Data analysis regarding Research Question 2 indicated that a significant 
difference existed in average Math II EOCT scores for students with disabilities at 
Schools A, B, C, and D, all of which utilized both co-teaching and resource models.  
 Last, in regards to Research Question 3, the  ANCOVA model indicated that there 
was no statistically significance difference between Math II EOCT scores for male and 
female students with disabilities in co-taught and resource classes. 
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CHAPTER FIVE: SUMMARY AND DISCUSSION 
 
 The No Child Left Behind Act and the Individuals with Disabilities Education 
Improvement Act require that students with disabilities be exposed to the general 
education curriculum in order to meet higher levels of achievement.  Co-teaching has 
gained popularity as an avenue for delivering instruction to students with disabilities 
(Conderman, 2011).  Co-teaching is an approach that includes two or more educators 
working collaboratively to provide instruction to a heterogeneous group of students 
within the general education setting (Friend & Cook, 2010).  Participants in co-taught 
classes include students with and without disabilities.  Previously, instructional support 
and services for students with disabilities has been delivered primarily in pull-out 
resource rooms.  Resource rooms are small, separate classes used to provide instruction 
to students with disabilities by a special education teacher.  Resource classes remove 
students with disabilities from the mainstream for a portion of the day.  In contrast, co-
teaching allows students with disabilities to be included in general education setting 
throughout the school day.  
This study sought to compare the math achievement of student with disabilities in 
general education co-teaching to students in special education resource classes.  The 
research used state-developed criterion-referenced tests to measure math achievement for 
students instructed in both settings.  End-of-course tests scores were used to assess math 
performance of students in co-taught and resources placements.  An ANCOVA was 
conducted to statistically analyze Math II EOCT scores to determine if differences in 
math achievement existed by placements, schools, and gender. 
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Chapter 5 includes a summary of this study, a review of the findings, discussion 
of the results, limitations, and practical implications for current practices, as well as 
recommendations for future research. 
Summary of Study 
 The purpose of this causal-comparative quantitative study was to determine if 
differences existed in the math achievement of high school students with disabilities who 
received instruction in co-taught general education classes, as compared to students 
taught in special education resources classes.  Additionally, the study sought to examine 
whether the math performance of students with disabilities in co-taught and resource 
settings differed by schools and by gender. 
 The research sample consisted of 145 students with disabilities from four 
suburban high schools in northeast Georgia.  Students were selected based on their 
participation in either co-taught or resource Math II classes during the 2011-12 school 
year.  To participate in the study, students had to be receiving special education services 
in accordance with IDEIA eligibility guidelines.  Descriptive data including school, class 
placement, gender, race, and disability type were reported.  Quantitative data included 
test scores from the Math I EOCT and Math II EOCT.  Participants who did not have 
concurrent Math I and Math II EOCT scores from 2011 and 2012, respectively, were 
excluded from data analysis.  An ANCOVA was used to analyze the data statistically.  
P-values were calculated and used to determine if differences in mathematics 
achievement (measured by Math II EOCT scores) were significant at the alpha 0.05 level. 
Effect sizes were determined using partial eta squared so that results could be compared 
to findings in prior literature. 
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A comprehensive literature review was conducted regarding the history and 
legislation of special education, pull-out resource models, co-teaching models, math 
disabilities, and the relationship of gender and math achievement.  This investigation 
yielded conflicting findings on the effectiveness of co-teaching with regards to academic 
outcomes for students with disabilities.  Limited quantitative data indicating that co-
teaching improved academic outcomes for students with disabilities was found in the 
research. 
Discussion of Findings 
Research Question 1  
 Co-teaching has become a popular instructional approach to support students with 
disabilities in the general education classroom (Hang & Rabren, 2009).  Co-teaching is 
the partnering of a regular education teacher and special education teacher with the 
purpose of delivering instruction to students with and without disabilities in the general 
education classroom.  The shift from “pull-out” special education classrooms to general 
education is largely the result of federal legislation which has called for greater exposure 
to general education curriculum for students with disabilities.  Although co-teaching 
allows for the inclusion of all students and provides access to the general curriculum, 
questions surrounding the efficacy of the model remain unanswered in the literature (Fore 
et al., 2008; Nichols et al., 2010; Zigmond, 2003). 
This study sought to fill a dearth in the literature by examining the math 
achievement of secondary students with disabilities in co-taught settings.  Evaluating 
student outcomes is a reasonable criterion for evaluating the effectiveness of instructional 
models (Gerber & Popp, 1999).  An ANCOVA was used to compare Math II EOCT 
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scores for students in co-taught and resource settings.  In this model, the instructional 
setting (co-taught classes and resource classes) served as the independent variable; Math 
II EOCT scores were the dependent variable; and Math I EOCT scores served as the 
covariate.  The results of the ANCOVA model found that average Math II EOCT scores 
were statistically higher for students receiving instruction in general education co-taught 
classes, compared to students in special education resource classes.  The average Math II 
EOCT scores for students in co-taught settings was 2.14 points higher than students in 
resource settings.  The calculated p-value of 0.049 was smaller than the level of 
significance, p = 0.05, therefore allowing the null hypothesis- There is no significant 
difference in mean scores on the Georgia Mathematics II End of Course Test for high 
school students with disabilities who receive instruction in co-taught mathematics classes 
as compared to students with disabilities who receive instruction in resource 
mathematics classes- to be rejected.   
A partial eta square of .03 indicated that co-teaching had a small effect size in 
influencing student outcomes in math.  These findings were similar to those reported in a 
meta-analysis conducted by Murawski and Swanson (2001).  Their quantitative synthesis 
of research on the relationship of co-teaching and academic outcomes yielded a moderate 
effect on math achievement. 
Research Question 2  
The implementation of co-teaching varies greatly in and among schools. 
 Co-teaching models may be implemented in a variety of instructional arrangements: 
whole class instruction, team teaching, station teaching, two homogeneous groups, two 
heterogeneous groups, and whole group plus small groups (Solis et al., 2012).  While the 
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most commonly used co-teaching model is the whole class instruction, known as the one 
teaches, one assists approach, limited information exists comparing outcomes of various 
co-teaching models (Scruggs et al., 2007).  To examine if different approaches to co-
teaching impacts math achievement, four high schools using co-teaching models for Math 
II instruction were examined by the study.   
The second research question compared math achievement of students with 
disabilities in four high schools that utilized co-teaching and resource models for 
delivering instruction in Math II courses.  An ANCOVA was used to examine Math II 
EOCT scores for students in co-taught and resource settings by school.  In this model, 
schools served as the independent variable; Math II EOCT scores were the dependent 
variable; and Math I EOCT scores served as the covariate.  The results of the ANCOVA 
model indicated that the mean scores on the Math II EOCT for students in  
co-taught and resource Math II were significantly different across the four schools 
represented in the study, therefore allowing the null hypothesis- There is no significant 
difference in mean scores on the Georgia Mathematics II End of Course Test for high 
school students with disabilities who receive instruction in co-taught mathematics classes 
as compared to students with disabilities who receive instruction in resource 
mathematics classes- to be rejected.   A moderate effect size (.09) was realized for the 
predictor “school.”  This suggests that the students’ school had a moderate effect on their 
Math II EOCT scores. 
It is important to note that due to the limits of this study, these findings cannot 
conclude that differences in math achievement among the different schools were solely 
due to differences in co-teaching and resource settings.  Confounding variables not 
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investigated by this study, such as race, socio-economic levels, teacher effectiveness, and 
other curricular and pedagogical methods may have contributed to these differences.  It 
seems only reasonable that performance could be impacted by schools with high 
populations of minority students, students from households with low socio-economic 
status (SES), and other demographic factors.  For example, demographics indicate that 
School A was the most disadvantaged school, with the student population showing the 
lowest SES and highest percentage of minorities.  Approximately 80% of the student 
population at School A received free or reduced lunches, compared to 36% at School B, 
23% at School C, and 16% at School D.  In the case of race, White students accounted for 
7% of the total student population at School A, compared to 43% at School B, 61% at 
School C, and 58% at School D. 
Post-hoc pairwise comparisons among schools indicated that while School A was 
different from School B and C, it was not significantly different from School D, despite 
school D having only 16% free or reduced lunch compared to School A having 80% free 
or reduced lunch participants.  Such differences could not be explained by the scope of 
this study. 
Research Question 3  
The third research question investigated whether there was a difference in math 
achievement between male and female students with disabilities who received instruction 
in resource or co-taught classes.  Gender differences in math have been heavily debated 
over the past four decades and have stimulated a large number of studies the literature 
(Friedman, 1989; Liu & Wilson, 2009).  A common stereotype is that boys perform better 
in math than girls (Cvencek et al., 2011; Giest & King, 2008).  Math II EOCT scores for 
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males and females were analyzed to determine if gender differences in this context were 
statistically significant. 
  The sample group consisted of 37% females and 63% males.  The distribution of 
gender between resource and co-taught settings was nearly equal.  To statistically analyze 
the contingency table of gender by instructional setting, the Fisher’s exact test of 
independence was completed.  The results were not significant (p=1.00) indicating that 
gender was evenly distributed among instructional settings. 
 An ANCOVA was conducted to analyze Math II EOCT scores for male and 
female students in co-taught and resource settings.  The results of the ANCOVA model 
for gender resulted in non-significant p-value of 0.072; therefore, allowing the null 
hypothesis- There is no significant difference in mathematics achievement as measured 
by the Georgia Mathematics II End of Course Test for female students with disabilities in 
co-taught and resource mathematics classes as compared to male students with 
disabilities in co-taught and resource mathematics classes –to be accepted. 
Data analysis indicated that the adjusted mean Math II EOCT scores of males was 
1.79 points higher than the mean scores of the females in the study. The Georgia 
Department of Education reported SEMs for Math II EOCTs (Table 5) ranging from 3.26 
to 3.42 points across administrations.  This difference in mean scores falls within the 
test’s SEM and could simply be the result of variations in factors related to the Math II 
EOCT such as test construction, the difficulty level of the test items, score scaling, and or 
test administration versus gender. 
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Implications 
Co-teaching has become a logical fix to meet the requirements of NCLB and the 
Individuals with Disabilities Education Improvement Act by creating a seamless 
connection between Special Education and general education (Nichols et al., 2010).  The 
use of co-teaching models followed on the heels of the Full Inclusion and Regular 
Education Initiate movements of the 1980’s.  During this time, the question of where to 
educate students with disabilities was heavily debated.  The failure of special education 
“pull-out” programs and the need for fundamental changes in special education service 
delivery models was a prominent theme in the literature (Zigmond, 2003).  Special 
education programs were further scrutinized when Madeleine Will, Assistant Secretary 
for the Office of Special Education, publically criticized special programs in her keynote 
address at the 1985 Wingspread Conference:  
At the heart of the special approach is the presumption that students with learning 
problems cannot effectively be taught in the regular education programs even  
with a variety of support.  Students need to be “pulled-out” into special settings 
where they can receive remedial services.  Although well-intentioned, this so- 
called “pull-out” approach to educate the difficulties of students with learning 
problems has failed in many instances to meet the educational needs of these 
students and has created; however unwittingly, barriers to their successful 
education. (Will, 1986, p.412) 
 A major controversy in the field of special education continues to be whether or 
not schools should move toward inclusive programs for students with disabilities 
(Hornsby, 1999).  Many Social Constructionists, such as Oliver (1996), have suggested 
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that inclusion is the right of all students with special needs; whereas others have 
contended that widespread adoption of inclusive models could result in the deterioration 
of education and related-services for students with disabilities and ultimately result in the 
end of special education (Kauffman & Hallahan, 1995) 
Federal policy has created a favorable climate for the increased dissemination of 
co-teaching models despite the lack of data regarding its effectiveness in producing 
positive student outcomes (Magiera & Zigmond, 2005).  The reauthorization of the 
Individuals with Disabilities Act made it clear the preferred placement for students with 
special needs was in the general education classroom (Magiera & Zigmond, 2005). 
Provisions in NCLB also reiterated these expectations by requiring that students with 
disabilities be exposed to the general education curriculum and participate in state 
assessments.  
 Findings from this study suggest that co-teaching had a small effect on 
influencing outcomes in math for student with disabilities.  However, the mean scores on 
the Math II EOCT of both groups (students instructed in resource settings and students 
taught in resource settings) were below passing (70.0).  The average scores on the Math 
II EOCT (after adjusting for the covariate) for students in co-taught classes were 66.87, 
compared to 64.73 for students in resource classes.  These scores ranged 3.13 to 5.27 
points below 70.0, respectively, for each group.  Similarly, scores on the Math I EOCT 
for the entire sample (n = 145) indicated that the average scores (M = 67.0) fell below 
70.0.  
The results demonstrate that nearly 63% of students with disabilities did not meet 
expectations on the end of course assessment for Math II regardless of their class 
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placement.  These findings imply that the instructional setting may not be the main 
contributor to student success in math.  Hocutt (1996) reported that there was no 
substantial evidence to support the idea that placement, rather than instruction, is the 
determining factor for student success. 
Likewise, Zigmond (2003) pointed out that the effectiveness of instruction 
depends on the needs and characteristics of the individual students, as well as the quality 
of the program’s implementation.  If schools elect to use co-teaching as the prevalent 
service delivery model for students with disabilities best practices should be utilized. 
Vaughn and Schumm (1995) identified the following nine components to ensure the 
effective implementation of inclusive models such as co-teaching. 
1. Academic and or social progress should be used as the main criteria for 
considering and or continuing placements.  
2. Teachers should be given the opportunity to choose whether or not they will be 
involved in teaching co-taught classes. 
3. Adequate staffing and resources must be provided by schools.   
4. Inclusive practices should be developed and tailored to the needs of the 
students, parents, community, and staff.  
5. A continuum of placements including “pull-out” classes for small group 
instruction should be available. 
6. Continual monitoring and evaluation should be conducted to ensure student 
needs are being met.  
7. Ongoing professional development and training of teachers in inclusive 
practices must be provided. 
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8. Alternative teaching strategies and practice should be implemented. 
9. The development of an agreed upon philosophy and policy regarding inclusive 
practices should be established to guide all participants. 
The findings of this study also support previous literature which suggests that 
students with disabilities are not performing well in math.  Documented inadequacies in 
the math performance of students with disabilities emphasize the need for effective 
instruction using proven strategies (Gersten, Chard, Jayanthi, Baker, Morphy, & Flojo, 
2009).  Gersten et al. (2009) conducted a meta-analysis of mathematics intervention 
studies with the purpose of analyzing instructional approaches that improve math 
performance of students with learning disabilities. Studies using heuristic strategies 
and/or explicit instruction demonstrate significant effects. Heuristics are defined as a 
method that represents a generic approach for organizing information and solving a range 
of math problems. “For example, a heuristic strategy could include steps such as read the 
problem, highlight the key words, solve the problems, and check your work” (Gersten et 
al., 2009, p. 21). Explicit instruction refers to teaching methods whereby students are 
taught to use a step-by-step plan for solving a specific type of math problems. Once the 
steps have been demonstrated by the teacher, students are expected to use the same 
procedures to solve similar math problems. Findings from this study suggest that the use 
of heuristic strategies and explicit instruction are important tools for effectively teaching 
math to students with learning disabilities.  
Given that the majority of students with disabilities did not meet expectations on 
the Math II EOCT, the design and implementation of math instruction for secondary 
students becomes a serious concern.  Carnine (1997) contends that low levels of math 
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achievement by students with disabilities are in part a factor of students’ learning 
characteristics, as well as the design of instructional methods and materials. Design 
features common to whole group math instruction such as the rapid rate of teaching new 
concepts, insufficient practice and review, along with poor instructional explanations, 
examples, and activities have led to the poor fit between math instruction and students’ 
learning characteristics.  When math concepts are introduced quickly with minimal 
explanations and little time allotted to practice or review, students with disabilities have 
limited success (Carnine, 1997).  A review of literature on math interventions for 
secondary students with learning disabilities demonstrated that several practices 
contributed to significant gains in math.  Findings from Maccini et al. (2007) identified 
effective teaching principles including mnemonic strategies instruction, graduated 
sequencing, cognitive strategy instruction, schema-based instruction, and peer mediated 
instruction helped students acquire and generalize math skills. An important implication 
of this study is that the design and implementation of math instruction is more critical to 
gains made in math by students with disabilities than placement in a particular 
instructional setting. 
Limitations 
 Several limitations of this study are important to discuss.  The findings of this 
research may have limited generalizability due to the population sample.  Participating 
schools were all large suburban high schools located in northeast Georgia.  Students who 
participated in the study completed the Georgia Math I and Math II courses, which have 
curriculums similar to Algebra I and Geometry, respectively.  The results of this study 
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may not apply to schools with different demographic and geographical make-ups, or to 
schools using different math curriculums and assessment measures. 
 A threat to internal validity existed in the study due to non-equivalent groups.  
Archival data was collected from pre-existing groups; therefore, random assignment 
could not be used.  While the total number of participants in resource (n = 71) and co-
taught (n = 74) groups were nearly equal for the study, samples sizes were not equivalent 
or evenly distributed between resource and co-taught classes at individual schools.  For 
example, the sample size for School B included 26 students, 5 of whom participated in 
resource classes and 21 of whom were in co-taught settings.  School D consisted of a 
total of 34 students, where 10 students participated in the co-taught setting and 24 were in 
resource classes.  These differences could be explained by numerous reasons such as the 
availability of staff and school resources, parental preference of placements, and IEP 
team decisions.  Further, the differences in math ability between groups posed a threat to 
the study’s validity.  Raw data showed the mean scores on the Math II EOCT of the co-
taught group to be nearly 6 points higher than the mean scores of the resource group. By 
using the statistically technique of analysis of covariance, the researcher was able to 
control for these differences in math ability between the two groups. The purpose of the 
ANCOVA is to make the groups equal with respect to a control variable known as the 
covariate (Creswell, 2003). In this study, scores on the Math I EOCT served as the 
covariate. The researcher assumed that scores on the Math I EOCT were an estimate of 
the students’ true math ability.  
 An additional threat to validity was the instrumentation used in the study.  The 
researcher examined the methods used during test construction, as well as reliability and 
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validity briefs available for the Math I and II ECOTs.  While the Georgia Department of 
Education reports that end of course tests are highly reliable and valid assessments, a full 
complement of reliability and validity evidence was not present. For example, test 
construction included the use of Rasch fit statistics and point bi-serial correlations; 
however, specific data related to these statistical analyses were not available to the 
public.  In many cases, state-developed tests have been shown to be psychometrically 
inadequate and possess weak construct validity compared to commercially-produced 
normed-referenced assessment (Bass & Ries, 2005). 
 The variations in co-teaching models within and across schools were also a threat 
to internal validity.   According to Friend and Cook (2010), six models commonly used in 
co-teaching have been identified: (1) one teach, one observe; (2) station teaching; (3) 
parallel teaching; (4) alternative teaching; (5) teaming; and (6) one teach, one assist.  This 
research did not observe and or describe the co-teaching models that were used in 
participating classrooms.  Instruction in co-taught and resource classes focused on the 
Georgia Mathematics II curriculum and followed the local school district’s instructional 
pacing calendar for Math II; however, these were the only commonalities noted regarding 
instructional methods in the scope of this study. 
 A final limitation of this research was that the study did not examine the expertise 
of teachers, including certification or years of teaching experience and the possible 
impact that expertise may have on student achievement.  In addition, the study did not 
examine teacher training in co-teaching practices or the level of experience implementing 
co-teaching among co-teaching teams.  It is probable that teachers who were certified in 
the field that they teach, equipped with several years of teaching experience, trained in 
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co-teaching practices, and had previously worked as part of a co-teaching team might 
have had a greater impact on student success than novice teachers. 
Recommendations for Future Research 
 
 According to Walsh and Snyder (1993), it is necessary to demonstrate student 
outcomes with any educational intervention research:  “The question which ultimately 
must be answered regarding any proposed instructional change within today’s classroom 
relates to academic outcomes for all students within the classroom” (p.6).  While this 
study provided data that greater outcomes in math were demonstrated by students with 
disabilities in co-taught general education classrooms, there continues to be a need for 
additional research on the impact of co-teaching for all students, including those students 
without disabilities.  The scope of this study was limited to students with disabilities and 
did not address the relationship of co-teaching and math achievement for students without 
disabilities in the general education settings.  
 This study examined math achievement for students with disabilities in co-taught 
general education classes and pull-out resource special education classes using archival 
data.  The researcher defined co-taught and resource classes in the study but did not 
conduct observations or surveys teachers to gather information regarding the specific 
types of co-teaching models that were used or instructional practices that took place in 
either setting.  Future research examining specific co-teaching models and documenting 
instructional practices could prove useful in comparing student outcomes and 
determining best practices for teaching secondary math to individual with disabilities.  
 Much of the literature on successful co-teaching points to teacher preparedness 
and compatibility among co-teaching teams (Friend et al., 2010).  Factors such as 
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teaching experience and training (Magiera et al., 2006), the willingness to co-teach 
(Eccleston, 2010), and shared planning for co-teachers (Conderman, Johnston-Rodriguez, 
& Hartman, 2009) have been shown to improve the co-teaching experience for students 
and teachers.  Future research examining these attributes, as well as quantitatively 
assessing academic outcomes of co-teaching, could help build a stronger research base to 
improve co-teaching practices. 
 Furthermore, this study used a criterion-reference test to assess the math 
performance of secondary students with disabilities in co-taught or resource setting. State 
developed criterion-referenced assessments determine if specific instructional objectives 
in the curriculum have been achieved (Bass & Ries, 2005).  Results are often difficult to 
generalize to others not using the same curriculum.  Future research which compares the 
math performance of this population with a commercially available assessment 
instrument may prove useful in making broader comparisons of findings.   
Conclusion 
 Co-teaching has become the predominant model used by schools to implement 
inclusive practices in special education.  Co-teaching is defined as the partnering of a 
special education teacher and a general education teacher to provide instruction jointly to 
meet the needs of students with and without disabilities within the general education 
classroom (Friend et al., 2010).  The title “Co-teaching: Cure or Quick Fix?” (Nichols, 
Dowdy, & Nichols, 2010) readily sums up skepticism among educators concerning the 
effectiveness of co-teaching on student outcomes.   
This quantitative causal-comparative study sought to fill a dearth in the literature 
by examining the math achievement of high school students with disabilities in co-taught 
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and resource settings.  Additionally, the study investigated if math outcomes differed 
across schools using co-teaching and whether or not a relationship existed between 
gender and math achievement.  
The results of this study supported the use of co-teaching models in mathematics 
for secondary students with disabilities.  Students in co-taught math classes yielded 
higher average scores on end-of-course assessments compared to students receiving 
instruction in special education resource classes.  Differences in math achievement were 
significant across the four schools utilizing co-teaching practices. Differences in math 
achievement as measured by Math II End of Course Test scores were not found to be 
significant between males and females.
108 
 
 
REFERENCES 
 
Allbritten, D., Mainzer, R., & Ziegler, D. (2004). Will students with disabilities be  
 
 scapegoats for school failures?  Teaching Exceptional Children, 36(6), 74-75.  
 
Anastasious, D., & Kauffman, J. (2011). A social constructionist approach to disability: 
 
 Implications for special education. Exceptional Children, 77(3), 367-384. 
 
Baker, E., Wang, M., & Walberg, H. (1995). The effects of inclusion on learning.  
 
Educational Leadership, 52, 33-35. 
 
Baker, J., & Zigmond, N. (1990). Are regular education classes equipped to 
accommodate students with learning disabilities? Exceptional Children, 56(6), 
515-526. 
Bandura, A. (1977). Social learning theory. Englewood Cliffs, NJ: Prentice-Hall. 
 
Bass, G., & Ries, R. (2005). Criterion-referenced assessment. In S. Lee (Eds.),  
 
Encyclopedia of school psychology, (pp. 133-136). Thousand Oaks, CA:  
 
Sage Publications. 
 
Beamish, W., Bryer, F., & Davies, M. (2006). Teacher reflections on co-teaching a unit  
  
 of work. International Journal of Whole-Schooling, 2(2), 3-19. Retrieved from: 
 
 http://www.eric.ed.gov/PDFS/EJ847468.pdf 
 
Beaton, A., Mullis, I., Martin, M., Gonzalez, E., Kelly, D., & Smith, T. (1996).  
 
 Mathematics achievement in the middle school years: IEA’s third international 
 
 mathematics and science study. Chestnut Hill, MA: TIMSS International Study  
 
 Center. 
 
Bottge, B. A. (2001). Reconceptualizing math problem solving for low-achieving  
 
students. Remedial and Special Education, 22(2), 102-112. 
109 
 
 
  
Brynes, M. (2009). Taking sides: Clashing views in special education. New York: 
 
  McGraw-Hill.  
 
Carlberg, C., & Kavale, K. (1980). The efficacy of special versus regular class   
 
 placement for exceptional children: A meta-analysis. The Journal of Special  
  
 Education, 14(3), 295-309. 
 
Carpenter, R. (1995). Mathematics instruction in the resource room: Instruction time and 
 
 and teacher competence. Learning Disabilities Quarterly, 8, 95-100.  
 
Carnine, D. (1997). Instructional design in mathematics for students with disabilities.  
  
 Journal of Learning Disabilities, 30(2), 130-141. 
 
Conderman, G. (2010). Middle school co-teaching: Effective practices and student 
  
 reflections. Middle School Journal, 42(4), 24-31. 
 
Conderman, G., Johnston-Rodriguez, S., & Hartman, P. (2009). Communicating and 
 
 collaborating in co-taught classrooms. Teaching Exceptional Children Plus, 
 
 5(5), 2-16. 
 
Creswell, J. (2003). Research design: Qualitative, quantitative, and mixed methods  
 
 approaches. (2
nd
 ed.). Thousand Oaks, CA: Sage Publications. 
 
Crockett, J., & Kauffman, J. (1999). The least restrictive environment: Its origins and 
 
 interpretations in special education. Mahwah, NJ: Lawrence Erlbaum Associates. 
 
Cvencek, D., Melzoff, A., & Greenwald, A. (2011). Math-gender stereotypes in  
 
 elementary school children. Child Development, 82(3), 766-779. 
 
Desimone, L. (2004). How can comprehensive school reform models be 
  
 successfully implemented? Review of Educational Research, 72, 433-479.  
 
Dieker, L. (2001). What are the characteristics of “effective” middle and high 
110 
 
 
  
 school co-taught teams? Preventing School Failure, 46(1), 14-25. 
 
Dieker, L., & Murawski, W. (2003). Co-teaching at the secondary level: 
 
 Unique issues, current trends, and suggestions for success. The High School 
  
 Journal, 86(4), 1-13. 
 
Dowker, A. (2005). Individual differences in arithmetic: Implications for psychology,  
  
 neuroscience and education. Hove, UK: Psychological Press. 
 
Eccleston, S. (2010). Successful collaboration: Four essential traits of effective 
 special education. Journal of the International Association of Special   
Education, 11(1), 40-47.  
Freeland, J. (2005). Normed-referenced tests. In S. Lee (Eds.), Encyclopedia of school  
 
psychology (pp. 133-136). Thousand Oaks, CA: Sage Publications 
 
Friedman, L. (1989). Mathematics and the gender gap: A meta-analysis of recent studies  
 
 on sex differences in mathematical tasks. Review of Educational Research, 59(2), 
185-213. 
Friend, M., & Bursuck, W. (2009). Including students with special needs: A practical  
 guide for classroom teachers (5
th
 ed.). Columbus, OH: Merrill. 
Friend, M., & Cook, L. (2010). Interactions: Collaboration skills for school professionals 
(6th ed.). Boston, MA: Pearson Education. 
Friend, M., & Hurley-Chamberlain, D. (n.d.). Is co-teaching effective? Arlington, VA: 
Council for Exceptional Children. 
Friend, M., Cook, L., Hurley-Chamberlain, D., & Shamberger, C. (2010). Co-teaching: 
an illustration of complexity in collaboration in special education.  Journal of   
Educational & Psychological Consultation, 20(1), 9-27. 
111 
 
 
Fore, C., Hagan-Burke, S., Boon, R., & Smith, S. (2008). Academic achievement and  
 
 class placement in high school: Do students with learning disabilities achieve  
  
 more in one class placement than another? Education and Treatment of Children,  
 
 31(1), 55-72. 
 
Fuchs, D., Fuchs, L., & Bishop, N. (1992). Teacher planning for students with learning 
 disabilities: Differences between general and special educators. Learning  
 Disabilities: Research and Practice, 7(3), 120-28. 
Fuchs, D., & Fuchs, L. (1994). Inclusive school movement and the radicalization of 
 special education reform. Exceptional Children, 60(4), 294-309. 
Fuchs, D., & Fuchs, L.(1998). Competing vision for education students with disabilities. 
 Childhood Education, 74(5), 309-316. 
Fuchs, L, Compton, D, Fuchs, D., Paulsen, K., Bryant, J., & Hamlett, C. (2005). 
The prevention, identification and cognitive determinants of math difficulty. 
Journal of Educational Psychology, 97, 493-513. 
Geary, D. (2004). Mathematics and learning disabilities.  Journal of Learning                        
 Disabilities, 37, 4-15. 
Geist, E., & King, M. (2008). Different, not better: Gender differences in mathematics  
 
learning and achievement. Journal of Instructional Psychology, 35(1), 43-52. 
 
Georgia Department of Education (n.d.). Georgia performance standards (GPS). 
 Retrieved from: https://www.georgiastandards.org/Standards/Pages/
 BrowseStandards/BrowseGPS.aspx 
Georgia Department of Education (2006). Fact sheet for Georgia special education. 
 Atlanta, GA:  Georgia Department of Education.  
112 
 
 
Georgia Department of Education (2006). What Georgia educators need to know about 
Georgia’s testing program. Retrieved from: 
http://www.gadoe.org/ci_testing.aspx?PageReq=CI_TESTING_End of Course 
Test 
Georgia Department of Education (2011). Special education services and support.  
 Retrieved from: http://www.doe.k12.ga.us/ci_exceptional.aspx. 
Georgia Department of Education (2011). Validity and reliability brief for 2010-11 
 Georgia end of course tests.  Atlanta, GA: Georgia Department of Education. 
Gerber, P., & Popp, P. (1999). Consumer perspectives on the collaborative teaching 
 model: Views of students with and without LD and their parents. Remedial and 
 Special Education, 20, 288-297. 
Gindis, B. (1999). Vygotsky’s vision: Reshaping the practice of special education for the 
 21
st
 century. Remedial and Special Education, 20(6), 32-64. 
Grégoire, J., & Desoete, A. (2009). Mathematical disabilities: An underestimated topic? 
Journal of Psychoeducational Assessment, 27(3), 171-174.  
doi: 10.1177/0734282908330577 
Green, S., & Salkind, N. (2008). Using SPSS for Windows and Macintosh: Analyzing and  
 understanding data. Upper Saddle River, NJ: Pearson Prentice Hall. 
Greenwood, C., & Maheady, L. (1997). Measurable change in student performance:  
 
 Forgotten standard in teacher preparation? Teacher Education and Special  
 
 Education, 20(3), 265-275. 
 
Grskovic, J., & Trzcinka, S. (2010). Essential standards for preparing secondary content 
 teachers to effectively teach students with mild disabilities in included settings. 
113 
 
 
 American Secondary Education, 39(2), 94-106. 
Gwinnett County Schools (2011). About us: School system demographics. Retrieved 
 from: http://www.gwinnett.k12.ga.us/gcps-mainweb01.nsf/pages/Home-
 AboutUs1~MainPage. 
Hallahan, D., & Kaufmann, J. (2000). Exceptional learners: Introduction to special 
 education. (8
th
 ed.). Needham Heights, MA: Allyn and Bacon. 
Hang, Q., & Rabren, K. (2009). An examination of co-teaching: Perspectives and efficacy 
 
indicators. Remedial and Special Education, 30(5), 259-268. 
 
Harbors, G., Gunter, P., Hull, K., Brown, Q., Venn, M., Wiley, L., & Wiley, E. (2007). 
 Behaviors of teachers in co-taught classes in a secondary school. Teacher  
 Education and Special Education, 30(1), 13-23. 
Harland, T. (2003). Vygotsky’s zone of proximal development and problem-based 
 learning: Linking a theoretical concept with practice through action 
 research. Teaching in Higher Education, 8(2), 263-272. 
 doi:10.1080/1356251032000052483 
Hayes, K. (2002). The No Child Left Behind Act: Ensuring that students with disabilities   
 receive a high-quality education. Retrieved from: 
 http://www2.ed.gov/policy/speced/leg/nclb-dis.html?exp=6  
Hocutt, A. (1996). Effectiveness of special education: Is placement the critical factor? 
 The Future of Children: Special Education for Students with Disabilities, 6(1), 
 77-102. 
Hornsby, G. (1999). Inclusion or delusion: Can one fit all? Support for Learning, 14(4), 
 152-157. 
114 
 
 
Howell, D. (2010). Fundamental statistics for the behavioral sciences. (7
th
 ed.). 
 Stamford, CT: Cengage Learning.  
Johnson, B., & Christensen, L. (2004). Educational research: Quantitative, qualitative,  
 and mixed approaches. (2
nd
 ed.). Boston, MA: Allyn and Bacon. 
Jones, E., & Wilson, R. (1997). Mathematics instruction for secondary students with  
 learning disabilities. Journal of Learning Disabilities, 30(2), 151-164. 
Judge, S., & Watson, M. (2011). Longitudinal outcomes for mathematics achievement 
 for students with learning disabilities. The Journal of Educational Research, 101, 
 147-157. doi: 10.1080/00220671003636729 
Kaufmann, J., & Hallahan, D. (1995). The illusion of full inclusion: A  
 comprehensive critique of a current special education bandwagon.  
 (2
nd
 ed.). Austin, TX: PRO-ED. 
Kaufmann, J., & Hung, L. (2009). Special education for intellectual disabilities: 
 current trends and perspectives. Current Opinion in Psychiatry, 22, 
 452-456. 
Kaufmann, J., Landrum, T., Mock, D., Sayeski, B., & Sayeski, L. (2005). Diverse 
 knowledge and skills require diversity of instructional groups. Remedial and 
 Special Education, 26, 2-6. doi: 10.1177/07419325050260010101 
Kavale, K.A. (2000). History, rhetoric, and reality. Remedial and Special Education,  
 21(5), 279-297. 
Klinger, J., Vaughn, S., Schumm J., Cohen, P., & Forgan, J. (1998). Inclusion or pull  
 out: Which do students prefer? Journal of Learning Disabilities, 31(2), 148-158.  
Korpershoek, H., Kuyper, H., Vanderwerf, G., & Bosker, R. (2011). Who succeeds in  
115 
 
 
advanced mathematics and science courses?  British Education Research Journal, 
37(3), 357-380.  
Lipsky, D., & Garnter, A. (1987). Capable of achievement and worthy of respect: 
 Education for handicapped students as if they were full-fledged human beings.  
 Exceptional Children, 54, 69-73. 
Maccini, P., Mulcahy, C., & Wilson, M. (2007). A follow-up of mathematics  
 interventions for secondary students with learning disabilities. Learning 
 Disabilities Research and Practice, 22(1), 58-74. 
Magiera, K., Gebauer, K., Smith, C., & Zigmond, N. (2005). Benefits of co-teaching in  
 secondary mathematics classes. Teaching Exceptional Children, 37(3), 20-24. 
Magiera, K., Lawrence-Brown D., Bloomquist, K., Foster, C., Figueroa, A., Glatz, K.,  
 Heppeler, D., & Rodriguez, P. (2006). On the road to more collaborative teaching: 
 One school’s experience. Teaching Exceptional Children Plus, 2(5), 1-11. 
Magiera, K., & Zigmond, N. (2005). Co-teaching in middle school classrooms under  
 routine conditions: Does the instructional experience differ for students with 
 disabilities in co-taught and solo-taught classes? Learning Disabilities Research 
 and Practice, 20(2), 79-85. doi: 10.1111/j.1540-5826.2005.00123.x 
Marston, D. (1988). The effectiveness of special education: A time series analysis of 
 reading performance in regular and special education settings. The Journal of  
 Special Education, 21(4), 13-26. 
Mastropieri, M., Scruggs, T., Graets, J., Gardizi, W., Norland, J., Gardizi, W., & 
 McDuffie, K. (2005). Case study in co-teaching in the content areas: 
116 
 
 
 Successes, failures, and challenges. Intervention in School and Clinic, 40(5), 
 260-270.   
Mastropieri, M., Scruggs T., Norland, J., Berkeley, J., McDuffie, K., Tornquist, E., & 
 Connors, N. (2006). Differentiated curriculum enhancement in inclusive middle 
 school science: Effects on classroom and high-stakes tests. Journal of Special 
 Education, 40(3), 130-137. 
Mazzocco, M., & Myers, G. (2003). Complexities in identifying and defining mathematic 
 learning disabilities in the primary school-age years. Annals of Dyslexia, 53 
 218-253. 
McDonald, J. (2009). The handbook of biological statistics. (2
nd
 ed.). Baltimore, MD:  
Sparky House Publishing. 
McDuffie, K., Mastropieri, M., & Scruggs, T. (2009). Differential effects of peer tutoring  
 in co-taught and non-co-taught classes: Results for content learning and student  
 teacher interactions. Exceptional Children, 75(4), 499-510. 
McLeskey, J., & Waldron, N. (2006). Comprehensive school reform and inclusive   
 schools. Theory into Practice, 45(3), 269-278. 
McLeskey, J., & Waldron, N. (2011). Educational programs for elementary students with   
Learning disabilities: Can they be both effective and inclusive? Learning 
Disabilities Research & Practice, 26(1), 48–57. 
McIntosh, R., Vaughan, S., Schumm, J., Haager, D., & Lee, O. (1993). Observations of 
   
117 
 
 
 students with learning disabilities in general education classrooms. Exceptional 
  
 Children, 60(3), 249-261. 
 
Mercer, C., & Mercer, A. (2005). Teaching students with learning disabilities. (7
th
 ed.). 
 Upper Saddle River, NJ: Pearson Prentice Hall. 
Miller, P. (2011). Theories of developmental psychology. (5
th
 ed.). New York: Worth 
Publishers. 
Moses, R., & Cobb, C. (2001). Organizing algebra: The need to voice a demand. Social 
Policy, 4, 4–12. 
Murawski, W. (2006). Student outcomes in co-taught secondary English classes:  How  
 can we improve? Reading and Writing Quarterly 22(2), 227-247. 
 doi:10.1080/10573560500455703 
Murawski, W., & Swanson, H. (2001). A meta-analysis of co-teaching research.  
 Remedial & Special Education, 22(5), 258-269. 
Myers, R. (1990). Classical and modern regression with applications. (2
nd
 ed.). Pacific  
 Grove, CA: Duxbury Thompson. 
National Council of Teachers of Mathematics (1995). Assessment standards for school 
 mathematics. Reston, VA:  National Council of Teachers of Mathematics. (ERIC  
 Document Reproduction Services No. ED 3888 516) 
National Dissemination Center for Children with Disabilities (n.d.). Specific learning  
 disabilities. Retrieved from: http://nichcy.org/disability/specific/ld. 
Nichols, J., Dowdy, A., & Nichols, C. (2010). Co-teaching: An educational promise for  
 children with disabilities or a quick fix to meet the demands of No Child Left  
 Behind? Education, 130(4), 647-651. 
118 
 
 
Office of Educational Research and Improvement (1992). NAEP trends in academic  
 
progress. Washington, D.C.:  U.S. Government Printing Office. 
 
Oliver, M. (1996). Understanding disability: From theory to practice. Basingstoke, 
 
 United Kingdom: Macmillan. 
 
Onwuegbuzie, A., & Collins, K. (2007). A typology of mixed methods sampling  
 
designs in social science research. The Qualitative Report, 12(2), 281-316. 
 
Peters, E. (2006). Thriving in a co-taught classroom. Science Scope, 30(4), 56-58. 
Pierangelo, R., & Giuliani, G. (2007).  Special education eligibility: A step by step guide  
 for educators. Thousand Oaks, CA:  Corwin Press. 
Pugach, M., & Winn, J. (2011). Research on co-teaching and teaming.  Journal of Special 
 Education Leadership, 24(1), 36-46. 
Rea, P., McLaughlin, V., & Walther-Thomas, C. (2002). Outcomes for students with   
  
 learning disabilities in inclusive and pull-out programs.  Exceptional Children, 68,  
 
203-223. 
 
Russ, S., Chiang, B., Rylance, B., & Bongers, J. (2001). Caseload in special education: 
 An integration of research findings. Exceptional Children, 67(2) 161-172. 
Sansone, J., & Zigmond, N. (1986).  Evaluating mainstreaming through an analysis of  
 students’ schedules. Exceptional Children, 53(5), 452-458. 
Scruggs, T., Mastropieri, M., & McDuffie, K. (2007). Co-teaching in inclusive  
classrooms: A meta-synthesis of qualitative research. Exceptional Children, 
73(4), 392-416. 
Shakespeare, T. (2006). Disability right and wrongs. London, England: Routledge. 
Shakespeare, T., & Watson, N. (2002). The social model of disability: An outdated  
119 
 
 
 ideology. Research in Social Science and Disability, 2, 9-28.  
 doi: 10.1016/S1479-3547(01)80018-X 
Solis, M., Vaughn, S., Swanson, E., & Mcculley, L. (2012). Collaborative models of  
 
 instruction: The empirical foundations of inclusion and co-teaching. Psychology  
 
in Schools, 49(5), 498–510. doi: 10.1002/pits.21606 
 
Spaulding, L. (2009). Best practices and interventions in special education: How 
 
 do we know what works? Teaching Exceptional Children Plus, 5(3) 2-11. 
 
Standridge, M. (2002). Behaviorism: Emerging perspectives on learning, teaching, and 
 technology. Retrieved from: http://projects.coe.uga.edu/epltt/ 
Swanson, H. (2000). What instruction works for students with learning disabilities? 
 Summarizing the results from a meta-analysis of intervention studies.  In 
R. Gersten, E. Schiller, & S. Vaughn (Eds.), Contemporary Special Education 
Research: Syntheses of the Knowledge Base on Critical Instructional Issues 
(p.30).  Matwah, NJ:  Lawrence Erlbaum Associates. 
Swanson, H., Jerman, O., & Zheng, X. (2009). Math disabilities and reading disabilities:  
 
Can they be separated? Journal of Psychoeducational Assessment, 27(3), 175- 
 
196. doi: 10.1177/0734282908330578 
 
Szapkiw, A. (n.d.). Statistics Guide. Retrieved from: http://www.liberty.edu/online/ 
 
Taylor, C., & Yoonsun, L. (2010). Stability of rasch scales over time. Applied  
 
 Measurement in Education, 23, 87–113. doi: 10.1080/08957340903423701 
 
01AH58Ap39pM25l 
 
Thompson, B. (2009). A brief primer on effect size. Journal of Teaching in Physical 
 Education, 28, 251-254. 
120 
 
 
Tindall, T., & Hamil, B. (2004). Gender disparity in science education: The causes,  
 consequences and solutions. Education, 125(2), 282-295.  
Turnbull, R., Turnbull, A., Shank, M., & Smith, S. (2004). Exceptional lives: Special  
 education in today’s schools. (4th ed.). Upper Saddle River, NJ:  Pearson. 
U.S. Department of Education (2004). Thirty years of educating children with disabilities  
through IDEA. Retrieved from: 
http://www2.ed.gov/policy/speced/leg/idea/history30.html. 
U.S. Department of Education (2004). No Child Left Behind executive summary.  
 Retrieved from: http://www2.ed.gov/nclb/overview/intro/execsumm.html. 
U.S. Department of Education (n.d.). Building the legacy: IDEA 2004. Retrieved from: 
 http://idea.ed.gov/explore/home 
Vandegaer, E., Pustjens, H., Van Damme, J., & DeMunter, A. (2008). Mathematics 
 participation and mathematics achievement across secondary school: The role 
 of gender. Sex Roles, 59, 568-585. doi: 10.1007/s11199-008-9455-x 
Volonino, V., & Zigmond, N. (2007). Promoting research-based practice through 
 inclusion? Theory Into Practice, 46(4), 291-300. 
Vygotsky, L. S. (1978). Mind in society: The development of higher psychological 
 processes. Cambridge, MA:  Harvard University Press. 
Waldron, N., & McLeskey, J. (1998). The effects of an inclusive school program on 
students with mild and severe learning disabilities. The Council for Exceptional 
Children, 64, 395-405. 
Walsh, J., & Snyder, D. (1993). Cooperative teaching: An effective model for all 
 students. Paper presented at annual convention of the Council for  
121 
 
 
 Exceptional Children (San Antonio, TX), ED361930. 
Walther-Thomas, C. (1997). Co-teaching experiences: The benefits and problems that 
 teachers and principals report over time. Journal of Learning Disabilities, 30(4), 
 395-408. 
Weiss, M., & Brigham, F. (2000). Co-teaching and the model of shared responsibility: 
 What does the research support? In T.E. Scruggs & M.A. Mastropieri  (Eds.),  
 Educational interventions: Advances in learning and behavioral disabilities 
 (pp.217-245). Stamford, CT: JAI Press. 
Will, M. (1984). Let us pause and reflect but not too long. Exceptional Children, 51(1), 
 11-16. 
Will, M. (1986). Educating children with learning problems: A shared responsibility. 
 Exceptional Children, 52(5), 411-415. 
Wilson, G., & Michaels, C. (2006). General and special education students’ perceptions 
of co-teaching: Implications for secondary-level literacy instruction. Reading &  
 Writing Quarterly, 22, 205-225.  doi: 10.1080/10573560500455695 
Witzel, B., Riccomini, P., & Schneider, E. (2008). Implementing CRA with  
 secondary students with learning disabilities in mathematics. Intervention in  
School and Clinic, 43(5), 70-276.  doi: 10.1177/1053451208314734 
Woodward, J. (2004). Mathematics education in the United States: Past to present. 
 Journal of Learning Disabilities, 37(1), 16-31. 
Yell, M., Katsiyannas, A., & Shiner, J. G. (2006). The No Child Left Behind Act, 
 adequate yearly progress, and students with disabilities. Teaching Exceptional 
 Children, 38(4), 32-39. 
122 
 
 
Zigmond, N. (1990). Rethinking secondary school programs for students with learning 
 disabilities. Focus on Exceptional Children, 23(1), 2-22. 
Zigmond, N. (2003). Where should students with disabilities receive special education 
 services? Is one place better than another? The Journal of Special Education, 
 37(3), 193-199. 
Zigmond, N., Kloo, A., & Volonino, V. (2009). What, where, and how? Special 
 education in the climate of full inclusion. Exceptionality, 17, 189-204. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
123 
 
 
Appendix A: Liberty Institutional Review Board Application 
 
IRB Application #________     ____________ 
 
I. APPLICATION INSTRUCTIONS 
 
 To submit a protocol, complete each section of this form and email it and any 
accompanying materials (i.e. consent forms and instruments) to irb@liberty.edu. 
For more information on what to submit and how, please see our website at: 
www.liberty.edu/irb. Please note that we can only accept our forms in Microsoft 
Word format.   
 In addition, please submit one signed copy of the fourth page of the protocol form, 
which is the Investigator’s Agreement. Also submit the second page if a 
departmental signature is required for your study.  Signed materials can be 
submitted by mail, fax (434-522-0506), or email (scanned document to 
irb@liberty.edu). Signed materials can also be submitted via regular mail or in 
person to our office: Campus North, Suite 1582. 
 Please be sure to use the grey form fields to complete this document; do not change 
the format of the application. You are able to move quickly through the document by 
using the “Tab” key. 
 Note: Applications with the following problems will be returned immediately 
for revisions:  1) Grammar/spelling/punctuation errors, 2) A lack of 
professionalism (lack of consistency/clarity) on the application itself or any 
supporting documents, 3) Incomplete applications.  Failure to minimize these 
errors will cause delays in your processing time.  
 
II. BASIC PROTOCOL INFORMATION 
 
Protocol Title: A COMPARISON OF GENERAL EDUCATION CO-TEACHING VERSUS 
SPECIAL EDUCATION RESOURCE SERVICE DELIVERY MODELS 
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In order to process your request to use LU participants, we must ensure that you have 
contacted the appropriate department and gained permission to collect data from them.  
Please obtain the original signature of the department chair in order to verify this. 
 
 
Signature of Department Chair       Date 
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Waiver of Informed Consent? 
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VO2 Max Exercise? 
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 Yes   No 
Device name, IDE number, and company: 
n/a 
The use of Radiation or Radioisotopes? 
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INVESTIGATOR AGREEMENT & SIGNATURE PAGE 
 
BY SIGNING THIS DOCUMENT, THE INVESTIGATOR AGREES: 
1. That no participants will be recruited or entered under the protocol until the 
Investigator has received the final approval or exemption email from the Chair of 
the Institutional Review Board. 
2. That no participants will be recruited or entered under the protocol until all key 
personnel for the project have been properly educated on the protocol for the study. 
3. That any modifications of the protocol or consent form will not be initiated without 
prior written approval, by email, from the IRB and the faculty advisor, except when 
necessary to eliminate immediate hazards to the participants.  
4. The PI agrees to carry out the protocol as stated in the approved application: all 
participants will be recruited and consented as stated in the protocol approved or 
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exempted by the IRB. If written consent is required, all participants will be 
consented by signing a copy of the approved consent form. 
5. That any unanticipated problems involving risks to participants or others 
participating in the approved protocol, which must be in accordance with the 
Liberty Way (and/or the Honor Code) and the Confidentiality Statement, will be 
promptly reported in writing to the IRB. 
6. That the IRB office will be notified within 30 days of a change in the PI for the study. 
7. That the IRB office will be notified within 30 days of the completion of this study. 
8. That the PI will inform the IRB and complete all necessary reports should he/she 
terminate University Association.  
9. To maintain records and keep informed consent documents for three years after 
completion of the project, even if the PI terminates association with the University. 
10. That he/she has access to copies of 45 CFR 46 and the Belmont Report. 
 
 
 
Principal Investigator (Printed)  Principal Investigator (Signature)  
  Date 
 
 
FOR STUDENT PROPOSALS ONLY 
 
BY SIGNING THIS DOCUMENT, THE FACULTY ADVISOR AGREES: 
1. To assume responsibility for the oversight of the student’s current investigation, as 
outlined in the approved IRB application. 
2. To work with the investigator, and the Institutional Review Board, as needed, in 
maintaining compliance with this agreement. 
3. That the Principal Investigator is qualified to perform this study. 
4. That by signing this document you verify you have carefully read this 
application and approve of the procedures described herein, and also verify 
that the application complies with all instructions listed above.  If you have any 
questions, please contact our office (irb@liberty.edu). 
 
 
Faculty Advisor (Printed)   Faculty Advisor (Original Signature)  
 Date 
 
*The Institutional Review Board reserves the right to terminate this study at any time if, in 
its opinion, (1) the risks of further experimentation are prohibitive, or (2) the above 
agreement is breached.
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V. PURPOSE  
 
1. Purpose of the Research.  Write an original, brief, non-technical description of the 
purpose of your project. Include in your description: Your research hypothesis or 
question, a narrative that explains the major constructs of your study, and how the 
data will advance your research hypothesis or question. This section should be easy 
to read for someone not familiar with your academic discipline. 
 
Since the implementation of No Child Left Behind (NCLB) in 2002 and the 
Individuals with Disabilities Education Improvement Act (IDEIA) of 2004, greater 
emphasis has been placed on educating students with disabilities within the 
general education setting. Together, this legislation not only requires that 
students with special needs participate in the general education classroom to the 
greatest extent possible, but it also encourages schools to hold higher 
expectations of all students. As a result of current legislation, schools are 
changing how special education services are delivered to students with 
disabilities.  Co-teaching has become a popular service delivery model in special 
education that allow schools to meet the provisions of NCLB by providing 
instruction to students with disabilities in the general education setting. 
In co-taught classes the general education teacher and special education teacher 
work together jointly to plan and deliver instruction to students with and without 
disabilities within the general education classroom. 
 
A review of literature on co-teaching indicated that teachers and students 
perceive co-teaching models positively; however, empirical evidence to support 
the model’s effectiveness on student achievement is limited, especially on the 
secondary level.  In order for co-teaching to be validated as a service delivery 
model for students with disabilities more quantitative research is needed. This 
study seeks to add to the body of literature related to the effectiveness of co-
teaching  by comparing learning outcomes for students with disabilities in co-
taught math classes to the math performance of students with disabilities 
instructed  in traditional special education resource classes. 
 
This research will seek to answer the following question: Does a difference exist 
in the mathematical achievement of students with disabilities in co-taught classes 
as compared to students with disabilities in resource classes? The researcher will 
examine the mathematic achievement scores of high school students with 
disabilities in co-taught Mathematics II classes compared to students in resource 
Mathematics II classes as measured by performance on the Georgia Mathematic II 
End of Course Test.  
 
VI. PARTICIPANT INCLUSION/EXCLUSION CRITERIA 
 
1. Population. From where/whom will the data be collected?  Address each area in 
non-scientific language: 
a. The inclusion criteria for the participant population including gender, age 
ranges, ethnic background, heath status and any other applicable 
information. Provide a rationale for targeting this population. 
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b. The exclusion criteria for participants 
c. Explain the rationale for the involvement of any special population 
(Examples: children, specific focus on ethnic populations, mentally retarded, 
lower socio-economic status, prisoners).  
d. Provide the maximum number of participants you seek approval to enroll 
from all participant populations you intend to use and justify the sample 
size. You will not be approved to enroll a number greater than this. If, at a 
later time, it becomes apparent you need to increase your sample size, you 
will need to submit a Change in Protocol Form. 
e. For NIH, federal, or state-funded protocols only: Researchers sometimes 
believe their particular project is not appropriate for certain types of 
participants. These may include, for example: women, minorities, and 
children. If you believe your project should not include one or more of these 
groups, please provide your justification for their exclusion. Your 
justification will be reviewed according to the applicable NIH, federal, or 
state guidelines. 
 
      
 
2. Types of Participants. Check all that apply: 
 
 Normal Volunteers (Age 18-65) 
 Minors (under age 18) 
 Over age 65 
 University Students 
 Inpatients 
 Outpatients 
 Patient Controls 
 Fetuses 
 Cognitively Disabled 
 Physically Disabled 
 Pregnant Women 
 Participants Incapable of Giving Consent 
 Prisoners or Institutional Individuals 
 Other Potentially Elevated Risk Populations 
 
 
VII. RECRUITMENT OF PARTICIPANTS 
 
1. Contacting Participants. Describe in detail how you will contact participants 
regarding this study. Please provide all materials used to contact participants in 
this study.  These materials could include letters, emails, flyers, advertisements, 
etc. If you will contact participants verbally, please provide a script that outlines 
what you will say to participants. 
 
The researcher has followed the Institutional Review Board procedures for 
Gwinnett County Public Schools, including completing and submitting the 
Gwinnett County IRB application. The request to complete research has been 
approved by the school district and is attached to this application.  The researcher 
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is requesting conditional IRB approval from Liberty University to conduct this 
study. Once conditional approval is received  the researcher will send the 
attached research request letter to local prinicipals at the four high schools. This 
letter will outline the purpose of the research, timeline that the research will be 
completed, information/data that will be collected, and procedures to ensure the 
anonymity and rights of the participants. The researcher will send written consent 
from local school principals to the IRB at Liberty University 
to gain final approval to conduct this study. Data collection will begin following 
final IRB approval from Liberty University. 
 
2. Location of Recruitment. Describe the location, setting, and timing of 
recruitment. 
 
The study will be conducted at four local high schools will be including: Mill Creek 
High School, Hoschton, GA, Collins Hill High School, Lawrenceville, GA, North 
Gwinnett High School, Suwanee, GA,  and Berkmar High School, Lilburn, GA. The 
researcher will contact school principals once IRB approval from Liberty 
University is obtained. Estimated date for recruitment is end of 12/2012. 
 
3. Screening Procedures. Describe any screening procedures you will use when 
recruiting your participant population. 
 
There will be no formal screening procedures of participants since archival data 
will be used in this study. The researcher will gain consent from the school 
principals requesting cooperation from special education chairpersons in 
collecting data.   
 
4. Relationships. State the relationship between the Principal Investigator, 
Faculty Advisor (if applicable) and Participants. Do any of the researchers have 
positions of authority over the participants, such as grading authority, 
professional authority, etc.? Are there any relevant financial relationships? If 
yes, please answer number 5 below. 
 
There are no professional, personal, or financial relationships among the 
researcher, faculty advisor, and participants.  
 
5. Safeguarding for Conflicts of Interest. What safeguards are in place to reduce 
the likelihood of compromising the integrity of the research?  (Examples: 
Addressing the conflicts in the consent process, emphasizing the pre-existing 
relationship will not be impacted by participation in research, etc.). 
 
The researcher has specifically described the purpose of the research in the IRB 
application for Gwinnett County School and the research request letter to school 
principals. Efforts to ensure confidentially are in place to protect participants and 
ensure that the researcher does not comprise the integrity of the research. There 
are no pre-existing relationships between the researcher and the participants that 
would impact this study. 
 
VIII. RESEARCH PROCEDURES 
 
131 
 
 
1. Description of the Research.  Write an original, non-technical, step-by-step 
description of what your participants will be required to do during your study and 
data collection process. Do not copy the abstract/entire contents of your proposal. 
(Describe all steps the participants will follow. What do the data consist of? Include a 
description of any media use here, justifying why it is necessary to use it to collect 
data).  
This study will not require the direct participation of students. Archival data 
consisting of test scores from the Georgia Mathematics I End of Course Test and 
Georgia Mathematics II End of Course Test will be collected and analyzed by this 
study.  
 
Test data will be collected from three high schools with the assistance of each 
school’s special education chairperson and clerk. Test data are public domain for 
teachers in the school district. School's overall test scores are public domain in 
the community as well. The researchers will request that each participating 
school's special education chairperson generate a list of all students with 
disabilities that received special education services in either a co-taught or 
resource Algebra II class for the duration of the 2011-12 school year. The 
chairperson will be asked to report the disability, sex, age, race, Mathematics I 
EOCT score, and Mathematics II EOCT score for each participant in an Excel 
spreadsheet format. To ensure confidentially, participants will be identified by a 
student identification number or letter versus their name. The researcher will not 
have access to the master list linking student names with student numbers. 
 
*Also, please submit one copy of all instruments, surveys, interview questions or 
outlines, observation checklists, etc. to irb@liberty.edu with this application. 
 
2. Location of the Study. Please describe the location in which the study will be 
conducted (Be specific; include city and state).   The study will be conducted 
within the Gwinnett County School District located in Northeastern 
Georgia.  The district is ranked as the largest public school system in 
Georgia including 77 elementary schools, 25 middle schools, and 19 high 
schools. Four high schools will participate in this study:  Mill Creek High 
School, Hoschton, GA; Collins Hill High School, Lawrenceville, GA, North 
Gwinnett HS, Suwanee, GA, and Berkmar High School, Lilburn, GA. 
 
3. Will participant data be collected anonymously? Describe. 
 
Yes, participant data will be collected anonymously. Test data are accessible for 
teachers in the school district; however, the researcher will ask the special 
education chairperson at each of the three high schools to generate a list of all 
students with disabilities receiving special education services in a co-taught or 
resource Mathematics II class for the entire 2011-12 school year and report the 
test scores in order to provide participant confidentially. Additionally, the 
researcher will request documentation of each student’s disability category, sex, 
age, and race for further analysis and comparisons. To ensure confidentially, the 
researcher will ask that students be identified by a student identification number 
versus their name. The researcher will not have access to master list linking 
student names with student numbers. 
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IX.     DATA ANALYSIS 
 
1. Estimated number of participants to be enrolled in this protocol or sample size for 
archival data:     The researcher will be using archival data. The researcher 
estimates the 120 participants will be used in the study. 
2. Describe what will be done with the data and resulting analysis: Data will be 
inputted into SPSS Version 19 for data analysis. Exploratory data analysis 
will be conducted to compute descriptive statistics for each comparison 
group.  Data analysis will include computation of the mean and standard 
deviation for each independent variable. Since this causal-comparative 
design has cases in different groups that were neither randomly assigned 
to groups nor assigned to groups based on pretest scores there is 
potential confounding. To better control for differences in the groups, the 
researcher will use the analysis of co-variance (ANCOVA). To control for 
initial difference in the ability of the two groups, the researcher will use 
students’ scores from the Georgia Mathematics I End of Course Test as a 
salient covariate. The ANCOVA will be used to evaluate the null hypothesis 
under the assumption that adjusted means are equal across groups. Before 
conducting the ANCOVA, the homogeneity-of-slopes assumption will be 
empirically evaluated. Provided that results indicate that the relationship 
between the covariant and the dependent variable do not differ significantly 
as a result of the covariant, the assumptions of the ANCOVA will be 
appropriately met. Combined data of scores for Georgia Mathematic II End 
of Course Test will be analyzed using the ANCOVA to determine if 
differences exist in mean scores between the two groups after adjusting for 
the covariant.  The ANCOVA will also be conducted to test hypotheses 
between each of the four high schools. Effect size will be calculated to 
determine the strength of the relationships. 
 
Upon completing the data analysis, results will be reported in the researcher's 
dissertation. It is also anticipated the researcher will seek to publish a research 
article which summarizes the purpose, methods, and results of this study in a 
peer reviewed journal in the field of special education. 
 
 
X. PROCESS OF OBTAINING INFORMED CONSENT 
 
1. Consent Procedures. Describe in detail how you will obtain consent from 
participants and/or parents/guardians. Attach a copy of all Informed 
Consent/Assent Agreements. The IRB needs to ensure participants are properly 
informed and are participating in a voluntary manner.  Consider these areas: 
amount of time spent with participants, privacy, appropriateness of individual 
obtaining consent, participant comprehension of the informed consent procedure, 
and adequate setting. For consent template and information on informed consent, 
please see our website. If you believe your project qualifies for a Waiver of Consent, 
note that here, go to section XV, and answer its questions. The researcher 
requests that a Waiver for Consent be considered for this study. 
133 
 
 
 
2. Deception. Are there any aspects of the study kept secret from the participants 
(e.g. the full purpose of the study)? 
 
a.  No (Skip to #3) 
 
b.  Yes  
Describe:       
 
3. Is any deception used in the study? 
 
a.  No (Skip to #4) 
 
b.  Yes  
If yes, describe the deception involved and the debrief procedures. Attach a post-
experiment debriefing statement and consent form offering participants the option of 
having the data destroyed:       
 
 
4. Will participants be debriefed? 
 
a.  No  
 
 
b.  Yes  
Attach a copy of your Debriefing Statement. If the answer to protocol question IX (3) is yes, 
then the investigator must debrief the participant.  If your study includes participants from 
a participant pool, please include a debrief statement. 
 
XI. PARENTAL PERMISSION* 
 
1. Does your study require parental permission?  
a.  Yes 
b.  No 
2. Does your study entail greater than minimal risk, without potential for benefit? 
a.  Yes (If so, consent of both parents is required) 
b.  No 
 
*Please refer to the Office for Human Research Protections (OHRP) regulations (45 CFR 
46.408) to determine whether your project requires parental consent and/or child assent.  
This is particularly applicable if you are conducting Education research.  
 
 
XII. ASSENT FROM CHILDREN AND WITNESS SIGNATURE 
 
1. Assent is required unless the child is not capable (age, psychological state, sedation), 
or the research holds out the prospect of direct benefit that is only available within 
the context of the research.  If the consent process (full or part) is waived, assent 
may be also.  See our website for this information. 
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2. Is assent required for your study?  
a.  Yes 
b.  No 
3. Please attach assent document(s) to this application. 
 
 
XIII. WAIVER OR MODIFICATION FOR REQUIRED ELEMENTS IN 
INFORMED CONSENT PROCESS 
 
1. Waiver of consent is sometimes used in research involving a deception element. 
See Waiver of Informed Consent on the IRB website (link above).  If requesting a 
waiver of consent, please address the following: 
a. Does the research pose greater than minimal risk to participants (greater 
than everyday activities)? n/a 
b. Will the waiver adversely affect participants’ rights and welfare? Please 
justify. n/a 
c. Why would the research be impracticable without the waiver? n/a 
d. How will participant debriefing occur (i.e. how will pertinent information 
about the real purposes of the study be reported to participants, if 
appropriate, at a later date)? n/a 
 
XIV. CHECKLIST OF INFORMED CONSENT/ASSENT  
 
1. Please see our Informed Consent materials and Informed Consent template to 
develop your document.  Attach a copy of all informed consent/assent documents. 
 
 
XV. WAIVER OF INFORMED CONSENT DOCUMENT 
 
1. Waiver of signed consent is sometimes used in anonymous surveys or research 
involving secondary data.  If you are requesting a waiver of signed consent, please 
address the following (yes or no): 
a. Does the research pose greater that minimal risk to participants (greater 
than every day activities)?   No 
 
b. Does a breach of confidentiality constitute the principal risk to participants? 
No. The researcher will not have access to information that identifies 
individual participants. Student data will be submitted by schools which 
contain no identifying information. The researcher will not have access to 
the master list of  student names that links participants to the data reported 
in this study. 
 
c. Would the signed consent form be the only record linking the participant 
and the research? Yes 
 
d. Does the research include any activities that would require signed consent 
in a non-research context? No 
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e. Will you provide the participants with a written statement about the 
research (an information sheet that contains all the elements of the consent 
form but without the signature lines)? No 
 
XVI. PARTICIPANT PRIVACY AND CONFIDENTIALITY 
 
1. Privacy. Describe what steps you will take to protect the privacy of your 
participants. Remember privacy is referring to persons and their interest in 
controlling access to their information. Students will be identified by a number 
and not their name. The researcher will not have access to the master list 
that links student numbers and names. Electronic files containing data will 
be password protected. Paper files containing data will be stored in locked 
file cabinet in the researcher's home. 
 
2. Confidentiality. Please describe how you will protect the confidentiality of your 
participants. Remember confidentiality refers to agreements with the participant 
about how data are to be handled.  Indicate whether the data are archival, 
anonymous, confidential, or confidentiality not assured and then provide the 
additional information requested in each section. The IRB asks that if it is possible 
for you to collect your data anonymously (i.e. without collecting the participants’ 
identifiable information), please construct your study in this manner.  Data 
collection in which the participant is not identifiable (i.e. anonymous) can be 
exempted in most cases.  
a. Are the data archival? (Data already collected for another purpose).   
 Yes (please answer i-iv below) 
 No (please skip to b in this section) 
 
Please note: if your study only includes archival data, answer no to 2-b, 2-c, 2-d, and leave 2-
e blank. 
 
i. Are the data publicly accessible?  
 Yes (please skip to ii)   No (Please answer below) 
 
Please describe how you will obtain access to this data and provide the board with proof of 
permission to access the data.                                                                                     End 
of Course Test scores for each school are reported publically. Additionally, 
teachers within the schools can access test information on any student within 
their school. The researcher has requested and received permission to access 
this data by submitting a research proposal to the Institutional Research Office of 
Gwinnett County Public Schools (See approval letter attached). Once IRB approval 
is given by Liberty University, the researcher will contact local school principals 
to ask for their participation in the study (See attached letter for local principals). 
 
ii. Will you receive the data stripped of identifying information, 
including names, postal addresses, telephone numbers, email 
addresses, social security numbers, medical record numbers, 
birth dates, etc.? 
 Yes (see below)   No (see below) 
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If yes, please describe who will link and strip the data. Please note that this person should 
have regular access to the data and they should be a neutral third party not involved in the 
study. The special education chairperson at each high school will be responsible 
for stripping the data of any identifying information.  This person has regular 
access to all records of students with disabilities that are enrolled at the school. 
The special education chairpersons are neutral participants and not involved with 
the researcher or the study. 
 
If no, please describe what data will remain identifiable and why this information will not 
be removed. n/a 
 
iii. Can the names of the participants be deduced from the data set? 
 Yes (see below)   No (skip to iv) 
 
If yes, please describe. n/a 
 
Initial the following: I will not attempt to deduce the identity of the participants in this 
study: __________ 
 
iv. Please provide the list of data fields you intend to use for your 
analysis and/or provide the original instruments used in the 
study. The data that will be obtained from each participant 
will include: Mathematics I EOCT scores, Mathematics II 
EOCT scores, disability category, age, sex, and race. 
 
b.   Are the data you will collect anonymous? (Data do not contain identifying 
information including names, postal addresses, telephone numbers, email addresses, social 
security numbers, medical record numbers, birth dates, etc., and cannot be linked to 
identifying information by use of codes or other means. If you are recording the participant 
on audio or videotape, etc., this is not considered anonymous data). 
  
 Yes (see below)   No (skip to c) 
    
i. Describe the process you will use to collect the data to ensure 
that it is anonymous.   The researcher will request that the 
special education chairperson at each high school 
generate a list of students with disabilities that were 
enrolled in co-taught or resource Mathematics II for the 
2011-12 school year. The researcher will ask that each 
student's Mathematics I EOCT score, Mathematics II 
EOCT, disability category, age, sex, and race be reported. 
The researcher will specify that the students be identified 
by a number. The researcher will not have access to the 
master list which identifies the student's name to the 
assigned student number. 
ii. Can the names of the participants be deduced from the data? 
 Yes (see below)   No (skip to c) 
     
    If yes, please describe:       
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If you agree to the following, please type your initials: I will not attempt to deduce the 
identity of the participants in the study: TNA 
 
  
c. Are the data you will collect confidential? (Confidential data contain 
identifying information and/or can be linked to identifying information 
by use of codes or other means). Please note that if you will use 
participant data (such as photos, videos, etc.) for presentations beyond 
data analysis for the research study (classroom presentations, library 
archive, conference presentations, etc.) you will need to provide a 
materials release form to the participant. 
 
 Yes (see below)   No (skip to d) 
 
Please describe the process you will use to collect the data and to ensure the confidentiality 
of the participants. Verify that the list linking codes to personal identifiers will be kept 
secure by stating where it will be kept and who will have access to the data.                          
Data used in this study will be collected by the special education chairperson at 
each school. The chairperson will complete an Excel spreadsheet which includes 
participant’s Mathematics I EOCT score, Mathematics II EOCT score, disability 
category, age, sex, gender, and race. Participants will be identified by a number in 
the spreadsheet and not by their name.  A master list linking participant's identity 
with their data will be retained by special education chairperson. Electronic files 
will be password protected and paper copies will be kept in a locked confidential 
file cabinet within their school office. 
 
d. Will you not assure confidentiality in the study? (For example, will 
the identity of the participant be known or will it be easily deduced?) 
Please note that if you will use participant data (such as photos, videos, 
etc.) for presentations beyond analysis for the research study (classroom 
presentations, library archive, conference presentations, etc.) you need 
to provide a materials release form to the participant. 
 
 Yes (see below)   No (skip to e) 
 
   Please describe why confidentiality will not be assured.        
 
e. If you answered “No” to ALL of the questions in section XVI (2), please 
describe how you will maintain confidentiality of the data collected in 
your study. This includes how you will keep your data secure (i.e. 
password protection, locked files), who will have access to the data, and 
methods for destroying the data once the three year time period for 
maintaining your data is up. All electronic files which include data 
relating to this study will be password protected so others may 
not access the information. Paper files which include data 
relating to this research will be kept in a secure, locked file 
cabinet within the researcher's home.  Since the researcher will 
be conducting the data analysis, no one else will have access to 
the data. Once three years has pasted, the researcher will be 
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responsible for shredding all paper copies of data and deleting 
electronic files of data. 
 
 
5. Media Use. If you answer yes to any question below, in question VI (1), 
Description of Research, please provide a description of how the media will be 
used and justify why it is necessary to use the media to collect data.  Include a 
description in the Informed Consent document under “What you will do in the 
study.” 
a. Will the participant be recorded on audiotape?       Yes   No 
b. Will the participant be recorded on videotape?        Yes   No 
c. Will the participant be photographed?          Yes  
 No 
d. Will the participant be audiotaped, videotaped, or photographed without 
their knowledge?                       
 Yes   No 
 
i. If yes, please describe the deception and the debriefing 
procedures: Attach a post-experiment debriefing statement and 
a post-deception consent form offering participants the option of 
having their tape/photograph destroyed. n/a 
 
e. If a participant withdraws from a study, how will you withdraw them 
from the audiotape, videotape, or photograph? Please include a 
description in the Informed Consent document under “How to withdraw 
from the study.” n/a 
 
*Please note that all research-related data must be stored for a minimum of three years 
after the end date of the study, as required by federal regulations. 
 
 
XVII. PARTICIPANT COMPENSATION 
 
1. Describe any compensation that participants will receive. Please note that 
Liberty University Business Office policies might affect how you compensate 
participants. Please contact your department’s business office to ensure your 
compensation procedures are allowable by these policies. No compensation 
 
 
XVIII. PARTICIPANT RISKS AND BENEFITS 
 
1. Risks. There are always risks associated with research. If the research is 
minimal risk, which is no greater that every day activities, then please describe this 
fact.  The researcher will be using archival data (some of which is public 
domain) and individual participants will not be identifiable; therefore there 
is minimal risk involved with the research. Participants will not be made 
aware of the research since there is no active participation is warranted. 
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a. Describe the risks to participants and steps that will be taken to minimize 
those risks.  Risks can be physical, psychological, economic, social, legal, etc.  
None 
 
b. Where appropriate, describe any alternative procedures or treatments that 
might be advantageous to the participants.  None. 
 
c. Describe provisions for ensuring necessary medical or professional 
intervention in the event of adverse effects to participants or additional 
resources for participants. n/a 
 
2. Benefits. Describe the possible direct benefits to the participants. If there are no 
direct benefits, please state this fact. No direct benefits to participants. 
 
a. Describe the possible benefits to society. In other words, how will doing this 
project be a positive contribution and for whom (keep in mind benefits may 
be to society, the knowledge base of this area, etc.)? For co-teaching to be 
validated as a viable service delivery model for instructing students 
with disabilities in the general education setting more quantitative 
research yielding empirical data is needed.  This study seeks to add 
to the body of research on co-teaching and strives to fill a dearth in 
the literature by providing data related to academic outcomes for 
secondary students with disabilities.   
 
3. Investigator’s evaluation of the risk-benefit ratio. Please explain why you 
believe this study is still worth doing even with any identified risks.  Co-teaching 
has become the primary means of delivering instruction to students with 
disabilities in the general education setting despite the fact that there is 
limited data supporting its efficacy on academic outcomes of students. The 
potential benefits of this study include adding quantitative results/ findings 
related to the learning outcomes of students with disabilities who 
participate in co-taught classes. This data will add to the current research 
base associated with co-teaching practices, as well as provide educators 
additional information on using co-teaching as service delivery model in 
special education. Since there are minimal risks associated in conducting 
this study, the researcher believes that the benefits will far outweigh the 
risks. 
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Appendix B: Liberty Institutional Review Board Approval Letter 
 
January 8, 2013  
 
Tammy Nash-Aurand  
IRB Exemption 1455.010813: A Comparison of General Education Co-Teaching Versus Special Education 
Resource Service Delivery Models on Math Achievement of Students With Disabilities  
Dear Tammy,  
The Liberty University Institutional Review Board has reviewed your application in accordance with the 
Office for Human Research Protections (OHRP) and Food and Drug Administration (FDA) regulations and 
finds your study to be exempt from further IRB review. This means you may begin your research with the 
data safeguarding methods mentioned in your approved application, and that no further IRB oversight is 
required.  
Your study falls under exemption category 46.101 (b)(4), which identifies specific situations in which 
human participants research is exempt from the policy set forth in 45 CFR 46:  
(4) Research involving the collection or study of existing data, documents, records, pathological 
specimens, or diagnostic specimens, if these sources are publicly available or if the information is 
recorded by the investigator in such a manner that subjects cannot be identified, directly or through 
identifiers linked to the subjects.  
Please note that this exemption only applies to your current research application, and that any changes to 
your protocol must be reported to the Liberty IRB for verification of continued exemption status. You may 
report these changes by submitting a change in protocol form or a new application to the IRB and 
referencing the above IRB Exemption number.  
If you have any questions about this exemption, or need assistance in determining whether possible 
changes to your protocol would change your exemption status, please email us at irb@liberty.edu.  
Sincerely,  
Fernando Garzon, Psy.D. 
 Professor, IRB Chair Counseling  
(434) 592-4054 
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Appendix C: School District Institutional Review Board Application 
 
 
Gwinnett County Public Schools Institutional Research Review 
I.  RESEARCH PROJECT IDENTIFICATION  
A. A Comparison of General Education Co-teaching Versus Special Education 
Resource Service Delivery Models on the Mathematic Achievement of Students 
With Disabilities. 
B. Tammy Nash 
3311 Walkers Ridge Rd. 
Dacula, GA 30019 
770-380-9092 
tammy_nash@gwinnett.k12.ga.us 
C. Dr. Rollen Fowler, rfowler@liberty.edu 
Liberty University 
D. Submitted May 10, 2012. 
E. Doctoral degree requirement. 
  
  II.   RESEARCH GOALS 
A. Since the implementation of No Child Left Behind (NCLB) in 2002 and the 
Individuals with Disabilities Education Improvement Act (IDEIA) of 2004, greater 
emphasis has been placed on educating students with disabilities within the 
general education setting. Together, this legislation not only requires that 
students with special needs participate in the general education classroom to the 
greatest extent possible, but it also encourages schools to hold higher 
expectation of all students. Given the current legislative initiatives requiring that 
students with disabilities have access to general education’s more rigorous 
curriculum, schools are changing how special education services are delivered to 
students with disabilities in order to provide greater access to the general 
education curriculum and classroom. With the co-teaching model gaining 
popularity, special educators have a responsibility to examine the model’s 
effectiveness in comparison to traditional special education resource classes 
which have been the predominant service delivery model used to provide 
instruction to students with disabilities.  
A review of literature on co-teaching indicated that teachers and students 
perceive co-teaching models positively; however, empirical evidence to support 
the model’s effectiveness on student achievement is limited, especially on the 
secondary level.  In order for co-teaching to be considered a valid service 
delivery model for students with disabilities in the general education setting more 
quantitative research is needed. This study seeks to add to the body of literature 
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related to effectiveness of service delivery models used in special education on 
the secondary level by comparing learning outcomes for students in co-taught 
math classes to the math performance of students in resource classes. 
B. The purpose of this study is to determine if the instructional setting affects the 
learning outcomes of students with disabilities. Specifically, this research will 
determine if a difference exists in achievement of students with disabilities in co-
taught classes as compared to students with disabilities in resource classes. The 
researcher will examine the mathematic achievement scores of high school 
students with disabilities in co-taught Algebra II classes compared to students in 
resource Algebra II classes as measured by performance on  the Georgia 
Mathematic II End of Course Test. To control for initial difference in the ability of 
the two groups, the researcher will use students’ scores from the Georgia 
Mathematics I End of Course Test as a salient covariate. 
 III.   DETAILED DESCRIPTION OF PROCEDURES 
A. Test scores from approximately 150-200 subjects will be needed for this study. 
The researcher would like to collect data from the following 4 high schools: Mill 
Creek High School, Hoschton, GA; Dacula High School, Dacula, GA; Mountain 
View High School, Lawrenceville, GA; and North Gwinnett High School, 
Suwanee, GA.  Data will be collected from each high school with the assistance 
of the school’s special education chairperson. These schools were selected due 
to demographics of their special education populations, as well as the positive 
work-relationship that currently exists between the special education 
departments at these schools and the researcher’s school (Mill Creek HS). 
B.  All data used in this study will be archival. It can easily be collected during Fall 
Semester 2012. 
C.  This study will not require the direct participation or time of students. Archival 
data of Math I and II EOCT scores will be used. 
D.  Estimated time for staff is less than 3 hours. Special Education department chairs 
will be asked to generate a report of Math I and II EOCT test scores for students 
with disabilities in co-taught and resource math classes during the 2011-12 
school year. 
E.  The researcher will ask that the test scores be collected and reported in an Excel 
spreadsheet format for the researcher.  The researcher will request that 
participants be identified by either a letter or number to protect confidentially. The 
researcher will not have access to the master list identifying the participants from 
each school. 
F.  Technology to be used would include email, information in SASI, and Microsoft 
Excel. 
G. The researchers will ask the special education chairperson at each of the four 
high schools to generate a list of all students with disabilities receiving special 
education services in a co-taught or resource Algebra II class for the entire 2011-
12 school year. The researcher will request documentation of each student’s 
Mathematics I EOCT score, Mathematics II EOCT scores, sex, age, and race. To 
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ensure confidentially, the researcher will ask that students be identified by a 
student identification number or letter versus their name. The researcher will not 
have access to master list linking student names with student numbers. Once the 
data is collected by the researcher, the researcher will complete statistical 
analysis using SPSS 16 to report and compare the results. 
H.  Student Information Needed 
1. Access to student records 
Access to Math I and Math II EOCT scores for students in co-taught or 
resource Algebra II during the 2011-12 school year. 
Access to student’s age, race, and sex for descriptive statistics regarding 
the participants in the study. 
 
 
IV.   RESULT OF RESEARCH 
 A.  Information resulting from this research could assist students/parents in making 
placement decisions regarding which setting could generate greater achievement 
gains in the area of mathematics. 
 B.  Unfortunately, recent reforms in special education to improve instruction for 
students with disabilities have focused attention on where instruction should take 
place versus instructional approaches that are successful in meeting the 
educational needs of students with special needs. The questions that currently 
surround special education include not only identifying research based practices 
that improve the learning outcomes for students with disabilities but determining 
how and where the diverse needs of students with disabilities can be 
appropriately met while adhering to the statues of NCLB and IDEIA. By 
examining the academic outcomes of students in each of these special education 
service delivery models, this research can provide Gwinnett Co. Schools 
quantitative data regarding which model can be more effective in producing 
positive gains in mathematics for students with disabilities on the secondary 
level.  
  C. County-level and school-level personnel could use findings from this study in 
   planning program services,  determining the number of co-taught and 
resource classes    offered, and presenting  research-based practices 
when making placement     recommendations and decisions 
during IEP meetings. 
 D. The researcher, Tammy Nash, agrees to forward a copy of the final report of this 
study to the GCPS Institutional Review Board and is willing to provide service to 
staff, if requested to do so following completion of this research. 
 
V.   PARENTAL PERMISSION – Would not be deemed necessary for this research. 
 
   VI.    VITA 
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Tammy Nash 
3311 Walkers Ridge Rd 
Dacula, GA 30019 
770-380-9092 
Tngeorgia@gmail.com 
Education 
EdD Teaching & Learning   Liberty University  Aug. 2010 - Present 
Admittted - Dissertation Candidacy    Lynchburg, VA 
 
Education Specialist    Piedmont College  July 2005 
Curriculum & Leadership                    Demorest, Georgia 
 
Master’s in Education   University of Georgia  June 1996 
Special Education, Cum Laude  Athens, Georgia 
 
Bachelor of Science in Education University of Georgia  August 1990 
Special Education, Cum Laude  Athens, Georgia 
 
Work Experience 
Special Education Teacher,  Mill Creek High School,    Aug. 09 - Present 
Autism Spectrum Disorders  Hoschton, Georgia 
 
 
Regional Sales Manager   Carter Land Surveyors    Jan. 06 – Jul. 09 
North & South Carolina    Charlotte, NC 
 
Special Education Teacher,  North Gwinnett High School Aug. 00 – Dec. 05 
Mild Intellectual Disabilities  Suwanee, Georgia 
 
Special Education Teacher,  North Gwinnett High School Aug. 94 – Jul. 00 
Inter-related Resource &  Suwanee, Georgia 
Intellectual Disabilities 
 
Special Education Teacher,  J.E. Richard’s Middle School    Aug. 90 – Jul. 94 
Moderate/Severe Intellectual  Lawrenceville, Georgia 
Disabilities 
 
Recognitions 
 Sally Mae Outstanding First Year Teacher, Gwinnett County Schools, 1990-91 
 Teacher of the Year  Nominee, North Gwinnett High School, 1994-95 
 Special Education Self-Contained Dept. Head, North Gwinnett High, 2001-05 
 Special Olympic Coordinator, North Gwinnett High, 2001-05 
 2009 Member of the Year, Charlotte Home Builder Association  
 ASD New Teacher Mentor, Mill Creek High, 2009-10 
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VI. RESEARCH APPROVAL - Letter for building principals. 
CONSENT FORM FOR PRINCIPALS 
 
A Comparison of General Education Co-teaching Versus Special Education Resource 
Service Delivery Models on the Mathematic Achievement of Students With Disabilities 
 
TAMMY NASH 
Liberty University 
 
Dear Principal _____________________: 
My name is Tammy Nash. I am a special education teacher at Mill Creek High School 
and currently enrolled in the Education Doctorial Program at Liberty University. I am 
conducting    research that will examine the impact instructional settings on the learning 
outcomes of secondary students with disabilities. The purpose of this study is to compare 
the mathematic achievement of students with disabilities in co-taught general education 
classes and special education resource classes. 
 
______________ High School is invited to participate in this study. Your school was 
selected as a possible participant because of demographics of the special education 
population and the positive reputation of your school’s special education department 
 
If you agree to participate in this study, I will need the assistance of your school’s SASI 
clerk and special education chairperson in conducting a SASI query of students with 
disabilities that were enrolled in co-taught or resource Mathematics II (Geometry) during 
the 2011-12 school year.  The query would include reporting the following information 
for each student:  disability category, gender, race, Mathematic I End of Course Test 
score, and Mathematic II End of Course Test score. To protect student confidentially, 
identifying information such as the student’s name or student identification number 
should not be disclosed. The records of this study will be kept private by password 
protecting all electronic files.  
 
This study has satisfactorily met GCPS research standard and has been approved by the 
Institutional Review Board (approval letter attached).  I hope that your school will agree 
to take part in the study. I believe that the findings of this research will prove beneficial 
in determining appropriate programing to improve the academic performance of students 
with disabilities. 
 
Tammy Nash 
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Appendix D: School District Institutional Review Board Approval Letter 
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Appendix E: School A Letter of Approval 
 
 
To: Tammy Nash/Mill Creek High/GCPS@GCPS 
From: Michael Zinn/Berkmar High/GCPS 
Date: 11/14/2012 04:52PM 
Subject: Re: Request to Conduct Research Project 
 
You are welcome to conduct your study at Berkmar HS. You may contact our LSTC 
for the data queries you need. Her name is Karen Sard.   
  
Thanks. 
 
 
Michael L. Zinn, Ph.D. 
Principal 
Berkmar High School 
770-806-3700 
 
 
 
 
 
 
 
 
  
 
From: Tammy Nash/Mill Creek High/GCPS 
To: Michael Zinn/Berkmar High/GCPS@GCPS 
Date: 11/14/2012 01:18 PM 
Subject: Query for research project 
 
Dr. Zinn: 
 
I wanted to follow up with you to ask if you had any additional questions regarding 
my research proposal. I will be happy to clarify any aspects of the study that were 
not thoroughly explained in my earlier letter. I have also forwarded you an email  
which provides brief instructions for conducting the data query in SASI. I anticipate 
that the amount of time required to complete the query and export the data in Excel 
to be less than 30 minutes.  
 
I appreciate your consideration of my request. Thank you for your time. 
 
Best Regards, 
Tammy Nash 
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Appendix F: School B Letter of Approval 
 
November 26, 2012 
 
 
Institutional Review Board 
Liberty University 
1971 University Boulevard 
Lynchburg, VA  24502 
 
To whom it may concern: 
 
This letter is to confirm that Tammy Nash will be allowed to conduct research at Collins Hill High 
School.  This has been approved by Gwinnett County Public Schools and Collins Hill High School. 
 
Sincerely, 
 
Glenn McFall 
Principal 
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Appendix G: School C Letter of Approval 
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Appendix H: School D Letter of Approval 
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Appendix I: Letter to School Principal 
 
November 2, 2012 
 
Dear Principal _____________________: 
My name is Tammy Nash. I am a special education teacher at Mill Creek High School 
and currently enrolled in the Education Doctorial Program at Liberty University. I am 
conducting    research that will examine the impact instructional settings on the learning 
outcomes of secondary students with disabilities. The purpose of this study is to compare 
the mathematic achievement of students with disabilities in co-taught general education 
classes and special education resource classes. 
 
______________ High School is invited to participate in this study. Your school was 
selected as a possible participant because of demographics of the special education 
population and the positive reputation of your school’s special education department 
 
If you agree to participate in this study, I will need the assistance of your school’s SASI 
clerk and special education chairperson in conducting a SASI query of students with 
disabilities that were enrolled in co-taught or resource Mathematics II (Geometry) during 
the 2011-12 school year.  The query would include reporting the following information 
for each student:  disability category, gender, race, Mathematic I End of Course Test 
score, and Mathematic II End of Course Test score. To protect student confidentially, 
identifying information such as the student’s name or student identification number 
should not be disclosed. The records of this study will be kept private by password 
protecting all electronic files.  
 
This study has satisfactorily met GCPS research standard and has been approved by the 
Institutional Review Board (approval letter attached).  
 
I hope that your school will agree to take part in the study. I believe that the findings of 
this research will prove beneficial in determining appropriate programing to improve the 
academic performance of students with disabilities. 
 
 
Sincerely,  
 
Tammy Nash 
 
 
 
 
